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ABSTRACT

During the 1970's, the Coast Guard opened several
overseas offices to earry out the increasing Commerecial
Vessel Safety artivities occurring chiefly in Europe and the
Far East. These offices were closed in April of 1982, to
reduce operating expenses in response to political pressure
and administrative initiatives to cut the federal budget.
Overseas Commercial Vessel Safety activities are currently
performed by U.S. based personnel travelling on temporary
additional duty orders.

This thesis begins with a review of the Coast Guard's
Commercial Vessel Safety program. Procedures involving cost
effertiveness analysis are reviewed and applied in an
analysis of whether or not the overseas offices should be
reopened. The analysis is intended to provide information to
internal program managers that is useful in the decision

making process.
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I. INTRODUCTION

This chapter begins with a brief summary of the purpose
of this analysis and the methodology employed. The second
section looks at the program history, objectives and various
ccncerns that have emerged cver the past decade with
special emphasis on those dealing with overseas inspection.
The third part of this chapter discusse=s the other major
parties the Coast Guard interacts with in carrying ocut its
Commerrial Vessel Safety responsibilities and concentrates on

some key interests of these parties.

A. PURPOSE AND METHODOLOGY

It is the purpose of this thesis to provide information
and analysis which may be useful to Commercial Vessel Safety
(CVS) program planners and managers regarding the inspection
of U.S. flag vessels in foreign countries. The Coast Guard
has historirally been engaged in the enforcement of laws and
regulations pertaining to maritime safety. Jurisdietional
authority over U.,S. flag merchant vessels is generally not
constrained by the geographical area in whieh a vessel
operates, Several overseas inspection offices were opened
during the past decade in response to increasing overseas
activities on the part of the U.S. fleet, Substantial

participation in the offshore petroleum industry and

duced from
7 ﬁﬁ%ﬁiui«»n

ORI WA S -




increased competition from foreign shipyards have greatly
influenced this trend.

Closure of the CVS facilities located in Europe and the
Far East in April of 1982 affected the method of conducting
operations in those areas. The closures were essentially
carried out as a means to expeditiously reduce operating
expenses during a period of politiecal pressure and
administrative initiatives to cut the federal budget. We
have been unable to find a formal analysis conduected at the
time of the closures concerning changes in the comparative
cost and effectiveness of inspeetions,

Two basic alternatives are compared in this analysis,
QOther possible alternatives are identified. The first
alternative involves the continuation of present operations
wherein all overseas activities are carried out by U.S. based
personnel, travelling under temporary additional duty orders
(TAD). The second alternative involves reopening the same
facilities which were closed in 1982. Due to workload and
the number of foreign based personnel, a major participation
of U.S. based personnel remains necessary under this
alternative., Under each alternative, a constant level of
program personnel is assumed. A rather unique aspect of this
analysis is that both alternatives have been in operation in
the recent past. For this reason, actual cost and

effectiveness data have been collected and compared. This




A

empirical orientation provides for a compelling evaluation of
on-going programs.

Several factors related to effectiveness are identified.
These factors include: vessel inspection quality, the
availability of personnel travelling overseas, inspecticn
consistenecy and cohesiveness, 1logistics and morale.
Conceptually, the closures have raised the possibility of
several problems in these areas. Of the factors identified,
vessel inspection quality is considered to be more direectly
related to the attainment of safety of life and property
goals. The effectiveness model is therefore focused on thne
collection of quantifiable data that is considered relevant
to the measurement of inspection quality. Data samples were
obtained from inspection records on file at* Marine Inspection
Cffice, New York and Marine Safety Office, Honolulu. Unegual
amounts of both cost and effectiveness are anticipated for
each of the alternatives. The criterion applied therefore
involves minimization of the ratioc of cost to effectiveness
measures.

Costs that are incurred by the Coast Guard and
attributable to overseas CVS activities are considered
relevant to this analysis. These costs are c¢lassified under
five categories: (1) overseas office operating costs, (2)
incremental personnel moving costs, (3) incremental living
allowances, (4) lost time to travel costs and (5) billing lag

time costs. Travel and billing costs are attributable to
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alternative one, the present operating mode. Costs are
incurred in all five rategories under the second alternative.

Data croncerning overseas office operating rosts were
obtained from internal Coast Guard accounting reports.
Figures include expenses inecurred in the rental ‘'tilities,
supply and maintenanre of overseas facilities. timates of
inecrremental moving expenses for an oversea:r sillet are
computed as the difference between the aver: - OQUTCONUS
recyrring cost per billet and the average INCCNUS recurriag
rost, These figures were obtained from 1982 Standara
Personnel Cost data. Inecremental living expenses inerlude a
living (COLA) and housing (HOLA) allowanre paid to overseas
personnel in exress of the amount paid to peréonnel stationed
within the Continental U.S. Average per person figures used
in estimating these expenses are hased on antuai fiscal year
1982 cost data compiled by the planning and evaluation staff
under the Office of Personnel at Coast Guard headquarters.
Lost time to travel costs are computed in a formula in whierh
the sum of travel manhours, converted to manyears, is
multiplied by an annual standard personnel cost for a
partirular rank. Data concerning TAD manhours attributed to
travel are contained in the travel claims submitted by
inspectors. Standard personnel costs are listed annually in
Commandant Notice 7100. Billing lag time costs are computed

in a formula used to estimate the cost of money that is

10
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fcllowing chapter. Readers «kncwleageable 1n thece are23z msay
crcceed to chapter threes where the formal analysis dnfertzgen
in tnis thesis 13 initiated. ITn additicn Tz the formal
analysis <f quantified ccst and effeciiveness factors 3
discussicn 2oncerning the significance <f cther ncnguzntifi
facteors 1is included. A conclusion tg ecntinue preszent
gperaticns 13 made,in chapter 3even based :on the evaluation
¢f cecst-effectiveness ratics for each alternative that are
arranged in a quarterly format. Several reccmmendaticns are

¢ffered, based on informaticn gained thrcugh the analysis and

the assessment of the cther perfcrmance factors.
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B, DESCRIPTION OF COAST GUARD COMMERCIAL VESSEL SAF=TY
PRCGRAM

1. Program History

a. General Prggram

The Ccmmercial Vessel Safety prcgram, hareszfier
called CVS, is the majer ccmponené cf the Ccast Guard mar:ine
safety mission which 1s the largest of the Sa2rvice's
regulatory functicns. The CVE program drew its first treatn
in the =22rly 1800's as 2a result ¢f a series c¢f bciler
explcsicns with subsequent loss of life. This l=2d t< ine
enactment ¢f the first CVS law providing for perici:c
1nspection of the hull and beilers of steam vessels.,

The early CVS c¢r 1nspecticn laws were administered
under the Treasury Department, then the Department <cf
Ccmmerce and subsequently transferred with the Bureau of
Marine Inspection and Navigaticn to the U.S. Ccast Guard. A
1562 U.S. Ccast Guard Roles and Missicn Study recommendad
that a single Federal Agency be designated as the prime agent
fer maritime safety in the United States. This
recommendation was approved and the Coast Guard has performed
in that capacity since.

The coverage and intensity of the CVS program has
increased drastically over the years as a result of major
ship disasters, public concern for maritime safety and
environmental protection, and maritime safety matters being

included in international agreements. Congress responded to

12




——

. ——————— . -5 - —eoor T T —

this concern by enacting numercus statutes to ensure the
safety of U.3, vessels, their crews and passengers. This
legislation, ccupled with internaticnal agreements wnich were

ratified 1ntoc law, greatly enhances the size and ccmplexity

ot

of the (VS program, Incerperating safety matters into
internaticnal agreement carries the added benefit for U.S.
Commerce in that U.S. Flag Carriers are not disadvantaged by
foreign competition adhering tc lower safety standards. The
CVS precgram is respensible fcr assuring the safety of 1l:fe,
prcperty and the envircnment in and on waters subject tco U.S.
jurisdicticn, The operating budget focr carrying out the CV
funetions as noted by the Cocast Guard's Rcles and Missicons
Study of 1932 totalled $79.2 millicn in fiscal year 1982 or
5.7% ¢f the Ccast Guard budget.

Mest of the CVS laws mandate that an activity be
performed buf 1n most cases leave the level of perfcrmance te
the Ccast Guard to establish, The specific level of
perfcrmance 15 contained in the annual Coast Guard's
Operating Plan, The develcpment and enforcement of safetry
standards form the benchmark for the level of Ccast Guard
perfcrmance. The Coast Guard's Marine Inspection Offices
(MIO's), Marine Safety Offices (MS0's) and their designated
subunits are the operating units which enforce the laws and

regulations, In 1980, there were 43 Marine Safety Offices, 6

13




b, Cverseas Procgranm

The apprcoval of a vessel's plans and iniziel

>
- - [N - e - -~ - & -
inspecticns are the primacy tcols used by the Tczst Juara Inr
ernfcrzing sufety stansaras. Mot perferming plan reviaw 270

initial i1nspecticn wculd place the burden of expcsing any
inherant wuna2ceptable safety 2cmpromise 2ue UL Jesign,
imprcper material ccnastructicn Cr equipment installaticn on
the particdis inezervize inmspgeatlion cr o failurae in
cCperaticn, Sueh a system mcst lixely would rescult or
zatastrcnhe or at least involve substantial remedisl ccous,
This 20ncept i3 ¢f vital importance in the 20ntext f

Ccmmeraizl Vessel Zafaty and snculd be pursusd wh2ther wbhe

interview in July of this year, by stating: "U.S. Flag

Vessels under constructicon in foreign shipyards shculd

receive the same attention given to thcse vessels built 1n
the United States."
Beginning in the 1970's the Coast Guard began

permanently assigning personrel in certain overseas lccations

to carrry cut Commercial Vessel Safety activities, Offices
Wwere established in Guam, XKcbe, Japan, Singapore and

Retterdam, Metherlands. These offices ccver new ccnstructicn '

14
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ccrnversicons and pericdic inspecticns in Eurcpe, Africa, the

Middle Tast and the Far East. The overseas program generally
ccrnsisted ¢of marine safety perscnnel asttached te tne ULl

Cmbassies 1n the particular areas with the excepticn cf scme
brief tempcrary additicnal dury (TAD) 1inspectcrs respcending
tc an 1ncrease 10 cvarseas worxlcad.

Im April, 1532, as a result c¢f significant pulietary

Simzapire 33 Cunm Jere 21lcsed,
"Ilorsure ot whesa2 ¢ffirces werae 2ffa2oted durin: FY
12082 1n crder g r2ailze perscnnel ana dgllar zavings.  The
1mtent 1r 2lisimg tnase cvaridess cffices wais not for the
purpcse ¢f  zivinmy Lp 2U4r Ivars3eas  1nspectils prcgran, but
A ataer tC o Mardedly Inanse e wiy¥ o owe 2T Ln." (Sommercial
Yessel Safery (rerating Plan,FY [5-34, U.5.C.8.)

Punlis Law 57=77F 41538 playes a s1zgnifizcant rile 1n
tne de2:1s1¢n tZ 2i:z3e the frreian offices. Public Law S6=3764

-
.
tha C

[N

ramned S33% Guard 3TatutIcy 3UTnCirily TS require cwaers

t¢c relmburse the Ccast Cuard for travel and subsistence

expenses 1ncurred for Iverseas 1nspesticns arnd examinitiins,
The Wwerklcad and area <f respensibilizy ¢f tha clesed

offices were transferred as fillows:

MSC Honolulu___ Inspecticn activities 1n the Far East,

Pacific Basin, Ingdi1ar Qcean as far as

he Arabian Sea.

MIC Seattle__  Inspecticn activities in Western Canada.

15
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MSC San Diegc Inspecticn activities in west

bcve 20 degrees Mcrth latitude.

w

MIC Mew Crleens Inspacticn activitlas irn  Scutn and Ceniral

America, western Ccast cof Mexiecc belcw 20

HIC llew Yerx Irnspecticn activities 1n Eurcpe, Red Sen,

- e - -~ T ¢ - PR N . -
snen Inspectilcn aztivitiaes 1n Sustarn Canuls.

(Federal Register/Vi147,:H055/1¢nday, “arsn Lo,

There still remairns a heavy demancg fcr CVS servicas in
the fcreign arena. Several factcrs acccount fer this cemant.

The 22rt:inuing search fcr inzreased scurcas ¢f petrcleum and

&

the discovery cf the lorth Sea fields has prcduced a sizeable

Thaese vassels are nct

[er)

J.8. maritime presencz tased cvers

g
W)
w
.

returning tc the U.S. fcr required safety 1nspecticns.
Ancther factcr involves the keern competitive strucsture ¢f the
fereign shipyards in relaticnship te U.S. shipyards fer
similar ccnstructicn and/cr repairs.

2. Prcgram Cbjective

Marine Safety is ore mission of the Ccast Guard. The
intent of this mission has been to benefit scciety as a
whole, even thcugh there are some banefits which accrue
specificially to the owners, operatcrs and crews of the

vessels. The mission has histcrically been funded in the

16




form cf general tax ravenues, CVS is a program within “nat
missicn and vessel inspecticn is a functicn of that grogram.
The <c¢bjective cf the Ccmmercial Vessel Safety progoram
as cutlined bty the Coast Guard in testimecny in 1681 befcre
the Subccmmittes on Ccast Cuard and Havigat:icon, 'U.S. Hzuse cf
Representatives, 1s stated as: "the preventicn of Zdeatns,
perscnal injuries, and preperty lcss asscoiatsd with vessels
anrd cther facilities engaged in ccmmercial or scientific

3otivity in the marine envircnment."

(6]

The ¢bjective 13 pursued, as nctec in tne 1622 Ccast

Guard's Rclas and Mission Study, through the acministratnicn

v

¢f the follcocwing functions:

a) Review and apprave new vess2l ccnstructicn plans tge
ensure that the vessel 1s ¢f seawcorthy design and in Keeping
Wwith Federal constructicn standards;

b) Pericdically inspect vessels to ensure that they are
being maintained and repailred prcperly, carry proper
lifesaving equipment and in general remain seawcrthy;

¢) License and certificate the perscnnel that operate
U.S. vessels to ensure that they are c¢ccmpetent, trained, and
physically qualified to serve at sea;

d) Investigate marine casualties to establish the cause
¢f the casualty, recommend remedial procedures to limit their

reoccurence, and, if necessary recommend punitive acticn

against personnel in viclation of U.S. maritime law; and,

17
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e) Admeasure and document U.S. vessels to facilitate
their use in international trade and provide evidence cf
cwnership for identificaticn and financial relaticnsrips.

3. Problems and Concerns with the Preogram

(V9]
-
o
]
(9]
&)

Several studies were undertaken in the late 1
a result of:

a) Several major marine casualties resulting 1n lcss
cf life and property and envircnmental damage in c¢r near U.S.
waters,

b) Greater concern veoiced by the pudl:ic for
ecolcgical and cest consideration,

¢) Greater Ccugressional interest in the ef-
fectiveness of Ccast Guard resources allocaticn.®

A study which drew a significant reacticn from the
Ccast Guard and the maritime industry was the General
Accounting Office Report titled "Hcw Effective is the Coast
Guard in Carrying Out Its Commercial Vessel Safety
Responsibilities?" dated May 25, 1979. The study indicated
that the Coast Guard should make improvements in the
following areas of the CVS program:

1. Expand in-hcuse training, establish standards for
qualifying inspectors, establish an 1inspection job
classification, and extend the inspectors' tour of duty.

2. Reexamine the possibility of transferring some
aspects of the U.S. vessel inspecticn program tc the American

Bureau of Shipping.

18




3. Previde comprehensive direction for bgcargdings znd
examinaticns, improve followeup on tankship safety
deficiencies, expedite the develcpment of the Marine Safety
Informaticon System, adcpt an aggressive penalty polizy, 3and
emphasize the bcarding and examination of uninspectea .S,
Commercial vessels.

4, Require a demcnstraticn of competency for 1s3usnce
cr renewal ¢f marine industry perscnnel licences, establish
medical standards for determining the physical fitness of

maritime perscanel, seex Jjurisd

iceio

H

3
(]

ver s%tat2 pilcts and

[
[ Sad

g

yncet as.

-
A

O
-~

abclish the shipping commiss:iconer
5. Study the staffing needed tc¢ carry cut activities

in the Ccast Guard's commercial and 1aternational safet

«

activities.

The Ccast Guard rejezted several broad indictments

(¢}

but was 1n substantial agreement with the study's basi

— e

tenets, The idea of delegaticn of services continues to be
: an issue concerning inspection functions of the CVS program.
"Thre mecst prominent questicn which emerged during the

Subcommittee's Oversight hearing was whether or nct some cf

N

the functions now being perfcrmed by the Ccast Guard can be
undertaken with equal competence and at less cost to the
Federal Government by classificaticn societies such as the

American Bureau of Shipping or similar U.S. organizations.”

B T
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(Subcemmitiee ¢n Ccast Guard and Mavigation, U.SZ. Hcuse <of
Representatives, Ncvembar 12£1)

A particular benefit 2f a ntn-zcvernmental =3
that ccsts wi1ll be bcecrne ty the private sectors. ancutaar

strength 1s that inspecticns ncw performed Dy non=-

©

-

gocvernmental entitles will not te duplicatea by PFacdera
1nSpectlcns ex2ept °n a2 sSpcu-checx basis.

A Wweakness c¢f invelving a non-gcocvernmental agenzy 1o

the enforcement ¢f laws and regulaticn 1s tine ptential for
cenflict of interests, Ancther weaxKness 13 tiaz 132k oF
enforcement autnerity of nen-governmental crganizations and

tne lacek ¢f contrel by the Fecderal agenzy whicn 13 uitimetaly

respensible for enfercement.

Studies and Ccngressicral n2arin
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cnes named, especially during times cf strongly perzeivel
bugagetary acnstraints, and initiatives ¢ minimize regilatcry
impact will ccntinue t¢ require critical review ot

tradivicnal legislat:ively mancdated CVS functicns.

C. OTHER PARTY INTERESTS

There are many organizations in becth the Federal ang
private sectors that have an 1mpact on the .S, maritime
industry and in particular the Commercial Vessel Safety
program, These o»ganizaticns and the Coast Guard interact
cver a wide range of functicns. This interacticn influences

all sectors of the industry such as the financial
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instituticns which provide capital for ship constructicn; the

marine i1nsurance industry, classification sccieties, za

3
J
(8}

&)

bureaus, standard setting crganizations which providsz 2 ba

N

1
fer quality control; the maritime training and educatica
establishment and the great variety ¢f businesses wWhicn
build, maintain, supply and cperate vessels,

This secticn will describe briefly several crganizaticns
that have a more pervasive impact,

1. The American Bureau c¢f Shipping

The American Eureau of Shipping (AB3Z) was ereatad in
1262 by the New crk Legzislature as a ncneprcfiu,
international ship classification scciety, AES hac a primary
functicn <f certifying the soundness and seawcrthiness of
merchant ships and cther marine structures, ABS is entirely
3upported by the fees charged to shipcwners whe request
classification services. Just as the Coast Guard sets vessel
safety standards tc meet naticnal safety cbjectives, ABS sets
standards, known as rules for the purpose of placing a vessel
in class, principally for gauging its insurability.

As of June 1983, there were 15,580 vessels totalling
apprcximately 191,076,014 deadweight tons wunder
classification by ABS. The society is represented in 94
ccuntries with a work force cf 1655 exclusive emplcyees, in
140 exclusive offices werldwide. An exclusive employee is

ane whc werks full time for the organization.
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A streng driving force has emerged in :the past
several years fcr transferring cor delegating some f{unc<icns
¢f the CVS program tc ABS. This fcrce led to the passage of
Public Law 97-135 which preovides authority for the Coast
Guard tc delegate vessel inspecticn or examinaticn duties to
the American Bureau c¢f Shipping o¢or similar Americzcan
Classificaticn Soclety te the maximum extent practizable. It
should be nocted that ABS 1s the only American classificaticn
sccliety currently chartered 1n the United St .tes. This law
further preocvides specific authority fcr the Ccast Guard to
utilize ABS or a similar American classificatiocn scciety for
review and approval ¢<f vessel hull, machinery, piping anc
electrical glans.

Discussion btatween ABS and the Ccast Guard resulted
in a Memorandum of Understanding (MQOU) dated June 9, 12381,
which addressed tne btasic guidelines for cccperaticn, pian
review and inspecticn of vessels under ccnstruction which are
to be classed by ABS and certified by the Ccast Guard., This
MQU, which is referred to as MCU I, was relétively limited in
sccpe but served as a useful teol for further discussions and
agreements resulting in a second MOU (MOU II).

MCU II, dated 27 April 1982, superseded and expanded
upon MOU I by providing for further areas of plan review and
Coast Guard acceptance of inspection tasks associated with
construction of new vessels and major conversions built to

ABS classification rules and certified by the Coast Guard.
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¥CU 11 alsc provided instructicn te the 1ndustry o glan
submitsal prgoadures, zreas of respensibility becws.t~ "ZI and

tne Ccast Quard and previsicns for Ccast Guard cversiint and
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tne de.ezaticn ¢f sarvizes to AEGS

(a

"Since 1mplemantaticn ¢f Fcu (1 duszisc 1°°1) 24
MCU IT (June 1323), Z£3 vessels have z2cme uncer the tarm cf
the agreements. Curinz wnis peracd 422 vaes3213 were
cempletad under cone ¢f the MTUs., A comparisca ¢f Ccast
Sulrl manencurs davered tc vestals Soaing under plan raview
and 1nspecticn guidelines ¢f tne MCUs anc these entirely
urder Cceast Guard irnspesticn presently dces ntt provida
meaningful informaticn, £ffcris will be made to track man-
ncurs and the 1mpa2t ¢f the MCUs cn Ccoast Juars teahrniczal
and inspecticn resgcurczes and 2csts, and ccmpare tazm with
the cartificaticn pregram invelving vessels nct clacsed
with ABRS, (Annual Repcrt te Congress, G-~P/2%4, U.S. Ccast
Cuard, June, 19%23)

The repcrt alsc ncted that the Ccast Guard 1s mcving

(4]

hesitantly ccncerning the delegation c¢f cother services.

"As tc ABS perfcrming vessel inspecticn and re-
inspectiorn functions other than at new ccnstructicn, we
ccnsidered this te be a very long term cpticn which will
require further negectiations and ccnsiderable discussion.
We currently dc not suppert this additicnal delegaticn
since the present MOUs have not been fully implemented to
the extent possible, ncr have we determined the true
benefits/ costs of the cn-going program. (Annual Repecrt to
Ccngress,G-¥P/24, U.S. Ccast Guard, June 1983)

23




2. Other Federal Agencies

"Cther Federa2l agencies such as the Yarit:ime
Administraticn (MARAD) and the Occupaticnal Safety anc

Health Administraticn (CSHA) alsc perferm inspecticns and
review certain safety aspects fcr vessels, MARAD has tha
rcle 2f cwner/financier/prcmeoter fer vessels 1t
subsidizes, while OSHA cversees the werk place envircnment.
Fzr many maritime 1issues, Ccast Cuard regulaticns dicectly
affect employee working conditicons and thereby preempt
C3HA's standards for these sz..e ccnditicns., (Ccast Guard
Roles and Mission Study, 1982)

MARAD raquirements to inspect U.S. flag vessels are

related cnly tc cempliance with ccnstructicn ccTnstraints

§—

1nve

ving the ccnstruzxticen differential suatzildy an2 the

inclusion ¢of nat:ico..”' gefense Zesign features,

-
ct
Q.
s
v
<
1))

foermerly named Inter-Government Maritime CCasu
Crgarizaticn, was established 1n 1352 under the ausplces of
the United Naticns, It has served as a focal point fer
Internaticnsl daliberaticn &n marine safety since that time.
IM0 has expanded tec 121 member ccturtries from the chartered
21 members,

The Ccast Guard has been officially delegated tc
represent the U.S. interest in IMO since its incepticon. CVS
pregram personnel participate at all levels <¢f the
organization,.

3. The Maritime Industry

a. Shipping Companies
The U.S. shipping industry is a very ccmplex

industry which ccnsists of many segments, each structured
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J1fferently. The privately-cwnea U.S. T[l2eUl 15 11v. 122
zacc~ding to wWwhather 2 shipping firm 1s enzar:2 P

internaticnal ctcean shipping ¢r 1n lakes, rivers, oliitw.n

W

cr intraccastal domestic shipping. These areas are mor:

coemmenly referred tc as engagement 10 forelgn Ccr 2o0me2z3tic

trade respectively. U.S, c2ean shipping 15 further dividex
by mcde c¢f cperaticn, namely liners or trangs. Dimestig
shipping 1s classad gscgrapnicaily azecrding te ¢he ar2:c of

w
—

cperaticns; Creat Lakes, rivers, CCastiwilds, Ir i1atralcace
h

7 tne Maritime Administraticn

Study dated December 16772, z2os5t of 2cmpliance with Federsl
requlaticns were 2stimated tc be approxlimately cne perzent of

total ccnstruction and operating cost.

hal n

There 13 a3 distinct diff

]

e 1n the marke

(€3
I

structure facing the foreign and dcmestic trade sectcers. in
tn2 fereign trade, U.S. vessels (dcocoumented vessels of the
United States) must ccmpete with foreign and U.S. firms
cperating ships registered 1n forelgn countries and manned Dy
non-U,5, crews., In the domestic trade, only U.S. vessels are
allowed to participate. C(CVS regulaticn, with 1its main
focus on safety, shculd not add a crippling cost disadvantage

cn the U.,S. Ocean fleet.
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In addition to providing a framewecrk for the
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FY 85-94 that a major shipping bill will pass Congress in the

establishment ¢f Marine Inspection Office,
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near future.




revitalizaticn ¢f the American Merchant Marine, 1t

that this bill will increase the fcreign

American flag vessels.
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IT. COST EFFECTIVENESS ANALYSIS PROCEDURES

A, INTRODUCTION

This chapter will focus on procedures and tccls used
in the area of cecst effectiveness analysis. Anycne
attempting to conduct a study of this rature should
first have a werking kncwledge c¢f the theory involved so a
plan of attack can be devised that will produce valid results
that are acceptable to users of the informaticn. "Toe
often, the tendency is tc plunge directly intc gathering data
and estimating benefits and ccsts with the hope that it will
all fit together at the end. In an undertaking as complex as
CBA, this 1s net a wise course, Much effeort is wasted and
much remains undcone when precise plans do not guide the
analysis." (Sassone, Schaffer, 1978) Since our thesis deals
with the analysis of a government activity, we will often
concentrate on the applications of thecry in this area.

1. Definitions

Several terms are used in the literature to label
analysis of this nature. They include cost benefit analysis,
cost effectiveness analysis, economic analysis, performance
évaluation, pelicy analysis and systems analysis. There

appears to be wide-spread disagreement among authors and
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theori1sts regarding the definition of these terms and the
placement cf apprcpriate theoretical bcundaries between them.

"Numercus c¢ther terms--operations aralysis, <¢perations
research, systems engineering, cost utility analysis--might
also be used, depending on the context, ana, t3 different
pecple, they might imply some subtle distinction. But they
all convey the same general meaning. Mcreover, there exist
among them no distinctions 1in principle. Whatever
differences may be found are simply matters cf degree,
emphasis, and context. What is impcrtant, therefore, are
the characteristics they have in commcn. These include an
effort to make comparisons systematically 1in quantitative
terms, using a logical sequence of steps that can be
retracted and verified by cthers." (Quade, 1967)

In his intrcducticn to Cest-Effectiveness Analysis,

author Edward S. Quade defines and analysis as one 1involving
a compariscn of alternative ccurses cf acticn in terms of
their cost and their effectiveness in attaining some specific
;bjective. For the sake ¢f consistency, we will continue to
use the term cost-effectiveness in referring to this area cof
analysis.
2. Steps

The basic steps 1involved in a cost-effectiveness
analysis include: a definition of the problem at hand and the
objective of the analysis, a listing of alternatives, a means
or criteria of choice dsed in evaluating the alternatives,
the determination of costs and benefits of each alternative
and the evaluation of the alternatives based on the criterion
selected. Each of these will be discussed in the fecllowing
sections of this chapter. These basic steps are normally

included in an analysis but the form and content of each may
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3. PRCBLEM DEFINITICH

The first major step in undartauing a 2:13t-
effectiveness analysis is ve define the preblem at hand and

te state the chjastrive of the analysis. In The Zecisicn

Maker's Handbeck, auther Alexander H., Correll states tinat the

2x15tence ¢f a bena-fide problem 18 redeusary befcrs a

dez1sicn {(wWith or withcut %he aid <f analysis) 2ar te made.

"Within any syster or subsystem struzture, 3 22nd:1ticn
must exis3t that presesnts 3 desi131Ccn mager with Shoa
Spportunity t2 make & dezizizn, Acditicnally, nho2
si1tuation shculd cffer altecrnatives ccurses ¢f azvicn @
resclve the daa2isicon situaticn,  £&3ain it 13 appropriatz te
repeat an earlier cbservaticn: if there 1s no dezisicn-
makinrg sittuzricn there cszn be ne dezxi3icin, ne
alternatives., ...t% the cther extreme, 1t is goci %teo
remember that a de21sicn nct te make a decisicn even where
a decizsicn situation exists (s a decisicn in itself.”

(Cernell, 199C)

In many c¢ases, the decision maker or user zf the
infermaticn and the analyst ¢r provider ¢f the infcrmation
are nct the same perscn. In these situaticns, the definiticn
¢f the problem involves communicaticn between the decisiorn
maker and the analyst as to what const:itutes the prcblem.
"The decisicn maker's input to the analyst will affect the
analyst's output to the decision maker. The better the
problem is specified, the more useful will be the final

repert to the decision maker." (Sasscne, Schaffer, 1978)
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Fellowing the excerpt, authors Peter G. Sasscne and William
A. Schaffer then explain that this first step provides
direction for the remainder of the analysis. "It 1s here
that the decisicn maker plays a crucial role, ccmmunicating
to the analyst precisely what he wishes to be done, It is
the analyst's task toc record these desires, and elicit
whatever informaticn is needed tc exactly define the problem.
While each project has its own unique features, many aspects
of problem definiticn are commen tc most, and , althcugh such
a listing can never be ccmplete, it forms a basizs checklist
fcr both the analyst and the decisicn maker." (Sasscne,
Schaffer, 1978)

2. Applicaticns

Analysis, as stated in the preceding séction, can be
applied over a wide range of problem situaticns. In Analysis

for Public Decisicns, author Edward S, Quade lists four major

applications of analysis pertaining to governmental prcgrams.
"Analyses are needed for such tasks as: (1) fairly routine
evaluations of ongoing or proposed programs or projects with
a view to changing the resocurce allocation or to improving
operation; with the same allecation; (2) comparisons of the
costs and benefits of proposed programs; (3) the
investigation of special issues or problems not associated
with proposed or established programs but which scomeone
inside or outside the government brings to notice; and (4)

detailed preparation of new programs.” (Quade, 1975) This
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inherent diversity in applications reinferces the impeortance
of a rather precise problem definition pointed cut in the
preceeding paragraph. This 1s not tc say that ¢nce a prcblem
has been defined it cannot be altered, refined or updated at
some pcint during the analysis. The apprcach taken is coften
described as an iterative process.

3. Assumpticns

A final point that relates tc the problem definiticn
stage concerns assumptiorns which are alsc related to the
entire process. In the following excerpts, author Alexander
H. Coﬁnell describes the use of assumptions in an analysis.

"Assumptions are not only embodied in the fcrmulation

phase, they are necessary throughout the entire analytic
study. ... Assumptions are used t¢ limit the sccpe of a
problem or opportunity, and to limit the sccpe of
objectives and alternatives, Care must be exercised in
this last application, for unduly restrictive assumptions
will rule out some pctentially significant cbjectives or
alternatives. ...The best guide is to try to limit
assumptions to those areas in which it simply 1is nct
possible to obtain facts. This last problem is greatly
affected by rescurces and the time to gather information."
(Cornell, 1980)
Cornell also points ocut that assumpticns are
inevitable, that they should be reasonable and that they bve

explicitly identified within the analysis.

C. LISTING OF ALTERNATIVES
Once the problem has been specified and defined, varicus
alternatives or possible solutions are sought and identified.

The number and diversity of alternatives are often influenced
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by the nature c¢f the problem, which, according to Sassone and
Schaffer, takes one of the following three forms: (1) one
project 13 to be accepted or rejected, (2) one c¢f several
projects is to be accepted, (3) several of many projects are
te be accepted. The analyst's abilities and available
resources alsc influence the quality and quantity of
alternatives,

In Analysis for Public Decisions, Edward S. Quade offers

the following comments concerning the search for alternatives

"The generaticn ¢f alternatives is, ¢r should be, a
creative act. ...Genuinely new alternatives are hard to

come by simply because it is very difficult for the human

mind tc think of things somecne has not thcught of before.
...The process of searching fcr alternatives alsc includes
a certain amount of evaluation, for in 30 doing the grossly
infericr cnes are implicitly screened cut by simple tests
for dominance c¢r acceptability. Sometimes these tests are
based more on similarity to alternatives focund acceptable
in the past than on estimates ¢f their actual
effectiveness. This 1is simply a reflection of the fact
that similarity is often an efficient screening device.
Pessibly too much sc; it is seldom that a radically
unfamiliar alternative will appear useful because the
screener, with coordination in mind, will tend tc eliminate
an alternative that does not appear to fit in with other
areas of his organizaticn, The familiar alternatives that
change only inecrementally have at least that virtue of
fitting within the organization." (Quade, 1975)

Alexander H. Cornell identifies several potential scurces
of alternatives, each having a varying degree ¢f analytic
ability. These include someone with intuition, and expert, a
group of experts and a committee. Other methods of obtaining
alternatives include brainstorming, the Delphi technique and
modeling. Even though arguments can be made for or against

any of these sources or methods, they may be useful in
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obtaining a wcrkable set of alternatives. The number cf
alternatives should be manageable. This depends on the scope
of the problem and the resources available fcr sclving it.
There is always the possibility that the thecretizally "best"
alternative was never uncovered and therefcre was nct chosen

as the solution.

D. CRITERIA OF CHOICE

During this stage of the analysis, the c¢riterion or
decision rule to use in selecting an alternative over others
is specified. There are two main levels at which criteria
are applied, depending on the scepe of the problem. Cne
generally involves sccial or governmental decisions at the
microeconomic level while the cther is applied in less far
reaching decisicons at the organizaticn ¢r sub-organizatien
level,

1. Econcomic Efficiency

The first and more general level involves the concept
¢f economic or ail~crative efficiency. Economic efficiency
exists within an econcmic system when it is impossible to
increase general welfare with a given amount of resources and
level cof technology. Static efficiency is the term used for
economic efficiency within a shert time span where resources
and technology are fixed. The term dynamic efficiency
applies to an extended period of time where resources and

technology are allowed to vary. "Economists, one might
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think, cculd simply apply the cptimization principle Tl the
economy's present allocaticn of rescurces and goccds: trev
actuld ask themselvas whether the marpinal benet:t 2f any
pctential reallccation of rescurces or 70033 just =sgualzd the
marginal ccst, If this marginal benafit dicd nct egqual tals
marginal ccst, the present allccaticn would not be the dest
cne." (Kchler, 16R2) Unfcrtunately, this 15 nct an easy

prccess tc undertake,

Faeoncmlast Viifredc Parerte wa3 o Lloinser In Ievellping
the ccncept cf eccnomic efficiency. e establlisned 2 aumyer

cf marginal ccnditicns that shiuld b2 mer fCr a system UL

v

achleve eacncmic efficiency. "I{ a reallccaticn cf

O

rescurces cor geccds left scme 1ndividuals, Lin thelir ¢an
estimaticn, equally well ¢ff but cthers better cff, sceial
welfare had increased. If scme felt equally well off but
others wcerse cff, social welfare had decreased. If scme were
better off and cthers werse c¢ff, the situaticn ¢cculd nct be
evaluated by eccnomic science-unless, that is, the gainers
actually compensated the lcsers to the lcsers' full
satisfaction and were still better off." (Kohler, 1982)
Clcsely related to the Pareto conditions is the Kaldor-Hicks
principle. This less stringent indicatcr of economic

efficiency is referred to by author Edward M. Gramlich in

Benefit-Cost Analysis of Government Programs. "The Kaldor-

Hicks principle is that situation A is preferred tc situaticn
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B if the gainers could compensate the losers and stilli Ge
better off, Nctice that the Kaldcr-Hicks principle dces act
require that the gainers actually dc ccmpensate the lcsers
and so dces nct deal with the distributive ccnsequences of
pclicy changes." (Gramlich, 1981) Althcugh the ccncepts ¢f
ecgncmic efficiency are thecretically preferred 1in the
evaluaticn cof projects or alternatives affecting general
public welfare, practical applicaticn 1s usually daifficult.
Cfren a scmewhat mcre specific critericn will be applied.

2. Locwer level Criteria

The seccnd level cf criteria normally is applied in
analysis at the gcrganization level and in making decisizns
concerning prcgrams at the agency level in government. There
are thrae general criteria which are normally used. "The
analyst may rank alternatives by cone cof three general
criteria. These criteria conform tc the three basic types of
ccst/benefit relationships: Unequal Cost/Equal Effectiveness,
Equal Cost/Unequal Effectiveness, and Unequal Ccst/Un=qual
Effectiveness. The three criteria are: (a) Least ccst for a
given level of effectiveness, (b) Most effectiveness for a
given cost constraint, {(c¢) Largest ratic of effectiveness to
cost." (D.E.A.C., 2nd Ed.) There are also several criteria
that are used to evaluate projects from a financial
perspective., These include net present value, internal rate

of return and payback period and are normally applied when
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the costs and benefits cf a prcject are mcre easily

quantified in mcnetary terms.

E. CETERMINATICON OF CCSTS

There are several perspectives which may be taxken in the
prccess of determining the costs of the various alternatives,
Each may be preferred under different circumstances. These
perspectives include: (1) static costing and time phased
costing, (2) incremental ccsting and (3) life-cycle ccsting.

1. Static and Time Phased Costing

Static and time phesi=2d costing methcds are dlscussed by
author Harry P, Hatry in "The Use of Ccst Estimates.” In
this contribution, he states that static ccst analysis is
nor;ally applied in system configuration or system ccmpariscn
study and the costs commenly take sne of the following three
forms: (a) acquisition cost plus cperating costs for a
specified number of years, (b) acqguisiticn ccsat less
residual value plus operating costs for a number of years,
(¢c) either cf these twe forms disccunted to the present,.
Time phased costing typically takes one of these forms: (a)
annual funding requiredents, (b) cumulative funding
requirements, (¢) either of the two streams discounted to the
present. This method is often applied in budgeting,
particularly in the public sector. "To the extent that such
considerations exist as annual funding constraints or the

desirability of smoothing out annual funding, then the
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display cof the arrnual funding resgulirements w!}

impcrtance to planners. (4s a practical matter, the majcr

interest ¢f Geverrnment planners 1s, of ccurs

[

y I The currant

and next budget years' requirements,)" (Hatry, 1367)

2. Incremental Ccsting
The inzrementzl costing agprcoth is nct entirely
independent from the methods zlready menticned. This

approacr is z2cmmenl Jused 1n zcapiizl budgeting d2cis:icns in
Y 1

2Cc3%t are relevant.

"Ccst arnalysis, like sSystems analysls w! 1t 3ervas,
can be viewed as an a2pplicatica cf the ezcremic corcept of
margilnal analiysis., Trhe analysis must always move from scoe
base that represents the existing capability asnd tha
ex13ting rescurce base, Tha predblem 1s tC determine hcw
much additicns rescurces are needead ¢ Aacgquire scme
spezi1fic  additicrnal capabrlity, cor, <ccnversely, hcow muzh
additicnal effectiveness weuld resulet frem scme
2dditicnal expenditure. It 13, therfcre, the in-

ekol?

remental ccst that is relevant. Sunk c¢ccsts ar
ncluded anrd inherited assets ares nc c

9
Edward S, Quade points out that scme ¢0S5Ls may nct be
considered relevant for ancther reason that pertains tco
whether cc¢sts are ccnsidered 1nternal cor external.

"Costs may be relevant but they may not concern us.
Fcr example, costs falling upon hostile nations may nct
cencern us in the same way as cests falling upon cur own
population. External costs are thcse ccsts ¢f a program or
decision that fall outside the bcundaries of the decision
maker's interest or beycnd the sccpe of his crganizaticon.
Whether a given cost is internal cr external thus depends
on where in the decisicn-making hierarchy the decisionmaker
happens to be and how comprehensive his concern." (Quade,
1975)

[
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3. Life-Cycle Costing

Fcllowing his discussion conerning incremental cistin

[

¥
author James D. McCullcugh alsc ccmments c¢cn the perspeative
cf life-cy2le ccsting in his centribution "Estimating Systems

Costs.” It is related to the time phased costing apprecach 1n

ct

that it attempts to measure 3 pregram's tetal cost 1mpas
over time. "Life-cycle costing results frcm the principle

> -
L)

ct
W

that the funds necessary t¢ undertake a3 pregram ars ng

\Y

primary ccnsideraticon, nor are the {unds reguirea 12 any
particular t1ime pericd, but a desision Lo uUnlertoxke a

particular ccurse of action snculd take 1nto accscunt 193

ot

ctal cost lmpact cver time. The ccst of develcping the
system must be accounted for, and the cost of procuring the
system, and alsc the cost of cperating it as a compenrent of
the fcrce, must be taken into consideration' {(Mclullcugh,
1967)

4. Chocsing a Disccunt Rate

Tc conclude this section, some attenticon to the choice
of interest or discount rate applied in accounting for the
cost of mcney is necessary. Several rationales concerning
the choice of an appropriate rate exist and, as nocted in the
following excerpts, there has been no particular method that
is universally accepted. "The Department of Defense

currently has a 10% discount rate established by DoDI 7041.3

39




N —— o E e e e ate g

to be used in all eccnomic analyses ¢f proposed LCefense
investments." (D.E.A.C., 2nd Ed.) "The raticnale behind the
discounting process is to allow for differences in the timing
of cash flcw, but not for risk, and this argues for thes use
¢f a risk free or time preference interest rate. The cbvicus
prcblem here is the definiticn and identification of a 'risk
free' rate of disccunt.," (Ccrti, 1973) "But, in fact, kxnowling
what rate tc use is quite a trick, one that has taken the
attention of 1literally hundreds c¢f eccncomists c¢cver the past
30 years." (Gramlich, 1981) The use <¢f judgement in tne
choice of a prcper disccunt rate has led LDr. Nicholaz A,
Ashfcrd to ¢ffer the following words of csution cencernin

regulatory decisicr making. The ccmments, nowever, also
apply elsewhere. "Further, since the consequences ¢cf many
regulatcry actions may be to impcse ccmpliance ccsts teday in
order to bring about health benefits far into the future, the
chcice of discount rate can make one regulateory option 1look
better or worse than an alternative. Since there 13 nc
consensus ¢n what that rate should be, the policymaker's
preference for a particular regulatory option can be hidden

in the choice of a discount rate." (Ashford, 1980)

F. DETERMINATION OF BENIFITS
The next step inveolves identification and measurement c¢f
the Dbenefits of the various alternatives. Most people

dealing with this subject agree that measuring effectiveness
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is normally mcre difficult than measuring ce¢sts, especially
in nonprefit, government or service coriented prcgrams cr

projects. In their article for The Acccunting Review,

authcrs James E. Scrensen and Hugh D, Grove peint out that
the literature in this area 1is somewhat lacking. "A
widespread 1literature focused upon profit-criented
organizations has left the acccunting literature with few
operational techniques which are responsive to ncnprofit
service performance evaluaticens."(Scrensen, Greove, 15775

In "COrganizaticnal Effectiveness: Scme dilemmas of
Perspective,"” authcr Rcbert Dubin indicates that a dichcteonmy
exists between the use of operating efficiency and cutput
effectiveness measures. "This distincticn betw2en sccial
utility cf output and operating efficiency is one that
pervades the econcmy. The c¢ccunterpoint of internal
efficiency and social utility of cutput is sc¢ fundamental
that almost all ccntempcrary social problems invclving
crganizations can be analyzed from the standpeoint of this
dilemma. Indeed, whenever an crganizaticn comes under
attack from the outside, its leaders will defend it on
grounds of organizaticnal effectiveness quite oppcsite from
those used as the basis of the attack." (Dubin, 1976) In his
contribution titled "Measures of Effectiveness,” William A.
Niskanen offers two necessary characteristics of an

effectiveness measure.

1
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"The choice of these measures is the most difficult,
unique problem cf cost-effectiveness analysis. The
apprcpriate measure shculd have two characteristics:
First, and most impertant, it must be relevant; preferable,
but less important, it should be measureable. These
objectives are often conflicting. The most relevant are
often very difficult to measure and vice versa. The
analyst's first challenge, therefore, is to choose a better
ccmbinaticn of relevance and arithmetic than that exhibited
by most politcal strategists, and, feor that matter, by all
tco many operations analysts."™ (Niskanen, 1967)

Probably one cf the most widely respected authcrities
concerning management c¢f nonprofit c¢crganizaticns i3 Dr.
Robert N. Anthony. In his text Management Contrcel in

Nonprofit Crganizations done in collaberaticn with Professor

Regina E. Herzlinger, the distinction between efficiency and
effectiveness measures 1is more recconciliatcry than that
proposed by Professor Dubin. They alsec pocint ocut the
difficulty in making such measurements.

"Cutput information is needed fcr two purposes: (1) tc
measure efficiency, which is the ratio c¢f cutputs to inputs
(i.e.,expenses); and (2) to measure effectiveness, which is
the extent tc which actual cutput corresponds to the
organization's goals and objectives. In a profit-criented
cerganization, gross margin or net income are measures that
are useful for both these purposes, In a nonprofit
erganizatioen, n¢ such monetary measure exists
because...revenues do not reflect true ocutput in the same
sense as a profit-oriented company. ...In the absence of a
profit measure, neither efficiency nor effectiveness can be
analyzed unless an adequate necrvonetary substitute can be
found."” (Anthony, Herzlinger, 1vo00)

In their text, they define three basic measurement
categories which may be used in the area of nonprofit or
service oriented activities, The first are called results
measures, "A results measure i3 a measure of output

expressed in terms that are supposedly related to an

42
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organization's cbjectives. In the 1ideal situaticn, the
objective 1s stated in measurable terms, and the cutput
measure 1S stated in these same terms. Wnhen this
relationahip 13 not feasible, as 13 often the case, the
cutput measure represents the closest feasible way of
measuring the accomplishment of an cobjective that canncot
itself be expressed quantitatively. Such a measure 13 called
a surrogate cor a proxy." (Anthcny, Herzlinger, 19803) The
secend is called a prccess measure. "R process measure
relates to an activity carried on by the organizaticn. ...
The essential difference between a results measure and 3
process measure is that the former 1s ends-criented, while
the latter is means-oriented. An ends-oriented indicator 1s
a direct measure of success in achieving an cbjective, A
means-criented indicatcr 1s a measure of what a
responsibility center or an 1individual does." (Anthony,
Herzlinger, 1980) The third type c¢f measure is called a
social indicator. These are coften applied when a program or
project is being evaluated from the standpoint of economic
efficiency discussed in the section regarding criteria, "A
spcial indicator is a brcad measure of cutput which 1is
significantly the result of the work of the organization.
Unfeortunately, few social indicators can be related to the
work of a single organization because in almost all cases

they are affected by exogenous forces, that is, forces other
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than those ¢f the crganizaticr »<.ng measured." (Anthcny,
Herzlinger, 1980)

The literature brings cut two impertant peoints: that
there are several means which may be used in measurirng
benefits; and that one normally encounters difficulty in any
means applied. The analyst's chcice of method normally will
invclve judgement with regard to applicability, ccnvenience

and availability of data.

G. COMPARISON COF ALTERNATIVES

1. Purpcse of Evaluation

Cnce the costs and benefits of the alternatives have
been identified, measured and recorded, a ccmpariscn <r
evaluation of the alternatives can be perfermed. The final
outcome is a checice or ranking cf the alternatives under the
guidelines specified in the critericn for doing so. In the

chapter of Analysis fcr Public Decisicns which deals with

evaluation of government programs, Quade applies the term
evaluaticn as a means of measuring the accomplishments of an
cn-going or scmetimes completed program in ccmparison to
anticipated results, Such evaluations are used to propose
changes in resource allocation, to improve cperations and
often aid in planning future activities, This type of
evaluation directly pertains to the subject matter of this

thesis.
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a. Evaluaticn Tc Affect Rescurce Allccation
"Evaluaticn te affect rescurce allccaticn i1z
designed te assess the werth cr effectiveness ¢f an cn-3cing
precgram or projest in order t2 help determine the funds (or
pessibly cther rescurces) 1t shculd be ascigred. It
scmetimes involves a chcoice between using funds to ccntinue
cr tc end a prcgram, but mcre ¢cfren the decisicn 15 rescurce

allccaticn at the margin--adding a little tc tne programs

that seem t< be dcing well and cutting bazsk, or nzt
1ncreasing, the others." (Quade, 1975)
b. Evaluaticn To Improve Cperaticrns
% "Evaluaticrn tc improve operaticns 1is frequently

done internally since its purpcse is tc investigate pcssible
changes in the program with a view t¢ improving perfeormance,

s d

O

ing 1n compariscrn with

»-

nct t¢ s2e hew the prcgram
similar programs or in any absclute sense." (Quade, 1975)
He further states that the type ¢f data used in this area 2f
analysis 1s often low-level, routine and shcrt-range in

nature.

2. Technigues

In their work Practical Program Evaluation for State

and Local Goevernments, Harry P. Hatry and his associates

offer five approaches to program evaluation. These are:

a, Before vs. after program comparison.
b. Time trend projecticn of pre-program dats vs,

actual post-program data.
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2, Compariscns with Jjurisdizticns or pcpulat:icn
segments nct served by the program.

d. Cecntrclled experimentation.

e, Ccmpariscns of planred vs. actual perferman:e.

The method cf evaluaticn applied may be specified within
the prcblem statement as a mandate of the decision maker or,
again, 1t may be cutlired in the criteria. when the ¢hcice
1s made by the analyst, it usually depends ¢n the type ¢f
precblem to be analyzed and the influence zf time and
resgurze ccnstraints,

2. Cuidelires
With regard to preferred evaluaticn techniques, and

while drawing from the works ¢of other ccntributors, Scrensen
and Grove cffer the fcllowing research quidelines.

a. The results cf the prcgram shculd be observable.

b. In any ecmpariscn of pcpuiaticons, samples must be
created by randcm or systematic allecation of individuals t¢
groups.

¢. Analysis cof 1mprovements ¢f a spezific target
group must be supported by compariscon with similar grcups
which may have received different interventicns.

d. Evaluation instruments must be assessed for
reliability, especially for inter-rater agreement, for

validity.

ue
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e. Cbserved differences are c¢ften small. New
preograms usually create cnly mcdest ffects and large
*slambang' effects will be few.

When a 2ompariscn ¢f alternstives 1s actuslly
cenducted, the use c¢f a graphic format i3 reccmmended by the
Defense Eccrcemiz Aralysis Council in their publicaticn titled

Eccnemis Analysis Handbcok.

"The prcpesed methed <f cempariscen ¢f albternativeas
employs a graphic format., It sh‘uld te empha 1224 that
graphic analysi is nct necessarily & subztitaze for
mathematical calcsulations wnich rank the precposals,
Rather,this fcrmat serves tc dizsnlay tne resulrts cof
2smputations in & manner which 15 easily understocd when wa
have a zscntinuum of ccst and effectivenezs measures, Using
graphs serves twc functions., First, the graphs may suzgest
the appropriate ranking ¢f the alternatives ﬁver a givern
range cf time or effectiveness, thus perferming an aralytic
funetion., Seccnd, the use ¢f a graph allows the cev.s1:n
maker to see at a glance all the information which may

bescme lcst in a tabular maze." (D.E.A.C. 2nd Zd.)
This format is inherently helpful in the grocess of ;
sensitivity analysis becsuse, a3 mentioned, the alternat:ives
may be cempared graphically cver agiven range ¢f cne or more
variables,

4, Sensitivity Analysis

Sensitivity analysis is, in itself, an impertant part
of the cost effectiveness analysis process. It prcvides
infermaticn of a dynamic nature to both the analyst and the
decision maker on the acceptability of the alternatives, In
the following excerpt, author G. Cecrti explains the use of

sensitivity analysis in a financial investment context. Like

u7
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breakxeven analysis, 11t 1s cften helpful to dizplay

censitivity analysis in a graphice format.

"Sensitivity analysis is 3 desirable fir Stip im the
appraisal ¢f risk and uncertainty. As 1is well KnCwWwn, thnis
is a methad of testing the sensitivity of the meri1t ¢f 22
investment, It invclves revising estimates cf uncertain
assumpticns and variables and ascertaining hcow sSuzn
revisicn affects the expeasted profitability ¢cf a projecs.
The 1dea is that manazement nust become aware cf tne

irancial ccnsequences ¢f all likely cutccomes befcre being
able tc make a reascnad evaluaticn ¢f tbe werth ¢f s

preojest,” {(Ccrtyi, 1972

5. The Final Repcrt

T< 2cnelude an analysis, tne analyst 2cnveys his cr her

findings armd reccmmendaticns tc the decisics maker by

submitting a repert. The final report is, ¢f zcurse, th2 &n

WirkK done by the analyst tc the'decisicn maker., It shculd
therefore 2cntain a logizal representation ¢f the analysis
perfermed and precvide understandable findings. The report
shculd alsc be detailed and ccmplete,

'”DC umentation' is essential. If numbers are arrived
at cr eritical scurces used, then by all means decument the
werk already laboricusly dc e. The time spent in havirg
numbers, equaticns, models, or judgements which have beer
omitted from a report explained fully tc a manager 15 one
cf the most wasteful kind of 'drills', abcut which I kncw
only too well. Endless hours o¢f discussion and
clgr%fication can be avoided by including them." (Ccrnell,
1930

48
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H. PROELERS AND CCNCLUSICMS

1. Preblams in Cost Effectiveness Analysis
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analysis, They alsc may resulrt i1n trhe uie of juc

b .

pocses a prchlem in itself.

"Time mecney and cthar 223%5 sbhvicusly plece sSevere
limits ¢cn hcw far any i1nquiry 2an be zarried. The very ’
fazt trhat time moves on means that a ecrra22t 2hoize “cday
may scon be cutdated by events and that gecals set down at
the zwart may nct be fizal., This 1s part:icularly impcrtiant
in publiz pclicy analys:s, fcr usually the decisicn-maker
can cnly walt avery limited time for an answer, Th2 23t
Cf delay may be of mcre conseguence than tha benafits of l
further inguiry bezause the time at which the dezisions can
Ye made successfully may pass rapidly." (Quade, 1675)

b. The Presen:ze of Judgement
"Human Jjudgement 15 used in designing the
analysis, in deciding what alternatives tc consider, what
factors are relevant, what the interrelaticns between these
factors are, and what numerical values to chocse, and in

interpreting the results of the analysis. This fact--that
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Judgement and 1ntuiticn permeate 311 arnalysis--shculz Lo
remembared when we examine the results that 2cne, witn
apparent high prezisicn, frem analysis.," (ZJusie, 1337}

ed, there 13 alsc the pcszibility

Ui

“henever judgement is u
that either willful ¢r uncenscicus Slas may be present.
¢, Gquantifiability Cf Factors
Professcr Alan Willilams uses the fcllcwing
2cmments to answer the questicn: Is 2¢3t0 benefiv analysis

preci1se? ",..su2h is the strenzth of the influence ¢f tne

anc¢ hence undue welght tends tc be glven to the insigaiiizant

2rucial unmeasurables get negleztaed." (williams, 1673) This
prcblem partiz2ularly presents itself irn the process ¢f
measuring effectiveness when measurable proxies are used 1in
the place ¢f more meaningful fazters, "Heoewever, 1§ stme ¢f
the important facters can be reduczed to quantitative terms,
it 1s often better to dc s¢ than not te do sc. The resulting
analysis narrows the area within which management judgement
is required, even thcough it does not eliminate the need for
judgement." (Anthcny, Herzlinger, 1980)
d., Pclitical Ccnstraints

When analysis 1s applied in the area of

governmental activities, there 15 the additional problem of

the influence cof pclities, "Public pelicy is made in a

50
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rclitizal envivinment, It affects, T a greatar or 1.o3

degree, wnat problems are analyzed, wh:s dces 1%, how 12 13
dcne, what decisions are made as & ccnsequence, &3 NiW Tilse
decisicns are 1mplemented. Policy aralysis tusSt thus 2isce
with pclities.™ (Zuade, 1¢73)
e, Uncertainty
Agailn, wWe turn ¢ ccmments made by Zdw3ra G,

Quade 1n his text Analysis fer Public LCecisigns regardin

[Le]

unsert

Y]

inty. He states the majcr pitfall 15 we nezlext
uncertaintly by assuming 1t away and prezenting an cver

simplified problem as cne of zertainty. "It 12 alsc ro

ct

enough just to acuncwlaedge that uncertainties exist and t¢
warn the user that zcocme things nave been left cut of 3 study
because cf the lack cf iaformation. Ae must have nignr

nfidence tnat the ¢cmissicns dc net have critrzal a (s:12)

[$]
[¢)

effect ¢n the final cutcome ¢f the study. The user, if ne¢s
the zanalyst, has tc come tc grips with these cmittea facters
cr issues and he needs to kncw what their effects are likely
tc be, hew likely they are, when he 2an expect them, and what
he might be able tc dc¢ abcut them." (Quade, 1975)
Sernsitivity analysis is cften applied, along with regressicn
analysis and other statistical techniques, to show the
effects of changing assumptions ¢r ccnditicns on the

acceptability of alternatives under uncertainty.
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brief pcint that an analyst shculd nct be preverta2d fron

maxking his ¢r ner Swr 2cnclusicns ard reccmmendstiors 1o on

v
P

analysis. "It iz impeortant for the analyst to cistingu

ot
[}

arefully bpetween what a s5%tudy a2tuzllvy 3ngcws anid

recommendaticns he or she may make ¢n the basis ¢f what he ¢r

f—t
)
.

s3re thinks the study mpliss. Buv, having

I3

poirt, the analyst s3hculd nct be prevsesnted frocm m:zking
rezemmendaticns cr, at the very least, frcna Jdrawini zine
z¢nclusicns." (Ccrnell, 1920)

Tne purpcse ¢f this cnapter has b2en TC Iilszuss the

h

Li
Us

prcecedures and techniques appliasad 1n 2cst effectivanea

analysis and t¢ identifyv scme ¢f 1¥3 i1nherert preblems.  whns

s}

1s cost effectiveness analysis? It inveglves prazstical
applicaticn ¢f scient:fic methcods, It is5 a mixturs 2f. ¢n
the ore hand, c¢bjectivity, <traceability thrcugh prcper
dccumentaticn and a lcgizal sequenze cf steps; ¢cn the cther
hand, it invclves subjectivity, judgements and real wor'd
genstraints, It is a sccial science and may cften result
suboptimizing instead c¢f the ideal of cptimization.

The techniques and prccedure cutlined in the review
¢f the literature will provide the foundation fcr the
analysis that fcllcews., Because prcblems and the technigues
used to solve them differ greatly in their nature and scope,

nct all analysis can be ceonducted and documented 1n ¢ne
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LEM, ALTERNATIVES AND CRITERICH
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A. INTRCDUCTION
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This chapter will prcvide a discussico of the aztual
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prcblem situaticn as we perceive i
alternatives and the critericn tc be employed during the

o

evaluation phese ¢f cur analys

-
(%]
.

Given the general

irfermaticn ccntarned in chapter ¢ne concerning the

[
[¢

backgreund and purpcse ¢f tne Ccast Guard's CVE prggram, an?

(9]

usned

o}

the basie cost effectivenass analysis metncdcolzgy 313
1n chapter twe, we can now direct cur attention vo the mcore

specific fazxtcrs invelved in this znalys:s.

This and other types c¢f analysis are class:
"planning studlies" by author Gecrge A, teiner in his
cenceptual meoael cf planning which 15 reprcduczed in figure
IIT-1, The figure indicates hcw planning studies interact
with cther planning activities, These studies prcvide
varicus types c¢f information tc management and "are usually
basic premises which are cf high significarce in guiding the
planning prccess.” (Steiner, 1969)

The concept ¢of a planning study is similar to, but
more general than, that ¢f program evaluation referred to in
chapter two. Althcugh bcth are management tools used in the

planning process, a prbgram evaluation more specifically
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FIGURE III-1
Structure and Process of Business Planning
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deals with measuring the acccmplishments ¢f an cngcing or

un

coempleted prcgram, In a letter cf prcmulgaticn date2d 5
November, 1G68, the then Ccast Guard Ccmmandant, Admiral W,
J. Smith indicated his view concerning the purpose ¢f what he

called special analytic studies. "Special Analytic Studies

ferm an integral part of cur Planning, Prcgramming, and

Budgeting System., These studies analyze feasible alternative
policies and procedures for conducting cld programs cr for
sclving new prctlems. In this way they provide top
management at Headguarters with a scund analytical base for
decisicns which allocate rescurces, contrel relative prcgram
emphasis, and direct the C(oast Guard's course 1into the
future.” (Smith,1968) It is the purpcse of this thesis tc
previde information and analysis which may be useful to CVS
prcgram planners and managers with regard to the inspecticn
cf U.S. flag vessels in foreign countries as an cngoing Cecast
Guard function.
2. Scope

In crder tc understand the relative saccpe of this
particular analysis, it may be helpful to look at some recent
Studies that have dealt with the cost and/or effectiveness
aspects of government or Coast Guard regulation. An analysis
titled "A Study of Costs, Benefits, Effectiveness of the
Merchant Marine Safety Program“ which was conducted by the

Coast Guard and published in 1968 focused ¢n preogram
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effectiveness. This analysis ccmpared in-house program costs
including both vessel inspecticn and perscnnel licensing
functions versus estimates cf lives saved as a result cf
these functions, Among cther things, the study group
cencluded that the CVS program 1is highly effective 1r
preventing a significant amcunt cf deaths, injuries and
property damage. In a study titled "Hcocw Effective is the
Ccast Guard in Carrying Out its Commercial Vessel Safety
Responsibilities?" which was submitted to Ccngress by the
General Accounting Office in 12979, an evaluaticn cf CVS
precgram efficiency and effectiveness was conducted with a
number c¢f recommendations made to ccrrect current problems
and effect general imprcocvements 1n cperaticns. The general
prcblems are referred to in chapter one. The scope of thia
study i3 scmewhat similar tc the Ccast Guard analysis in that
the latter c¢cnsidered several functioens within the CVS
program including inspection, licensing, efforts to comply
with international agreements, and in-house training and
staffing. There was, hcowever, 1little emphasis on the
identification and measurement of program costs in this
study. A study of similar scope but with an emphasis on
costs titled "Commercial Vessel Safety Economic Costs" was
published later in 1979 by the Planning Research Corporation
Systems Services Company. This study was concerned with a
broad economic assessment of the costs and cost impacts of

Cocast Guard regulations. Together with the follow-on reports
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submitted in 1980 ccncerning an eccncmic assessment of
benefits, it is precbably the brocadest in sccpe regarding
evaluaticn cof costs and benefits of the studies here:in being
referred tc. It is alsc similar tc one by authcr Jchn
Camercon which was submitted by Ernst and Whinney tc the U.S.
Maritime Administraticn of the same year. The wcrk titled
"Ccst Impact ¢f U.3. Gevernment Regulaticns c¢n U.S. Flag
Ccean Carriers" ccntains an evaluaticn of the ¢cst i1mpacts of
federal regulsticns ¢n the U.S, shipping industry rathar than
the eccnemy as a whole, It dces however c¢cnsider cther
agercy regulaticns in addition to thcse enforced by the Ccast
Guard.

. An interagency study by the Department cof
Transportaticn, Coast Guard and the office of Management and
Budget was completed in March, 1982, titled "Ccast Guarid
Roles and Missions". It contains a comprehensive review c¢f
Ccast Guard pregrams including commercial vessel safety with
emphasis ¢n functions that the study group c¢cncluded should
be perfcrmed, reduced, eliminated or delegated to cther
agencies or private organizaticas. It is considered
rather broad in sccpe in that it deals with overall
strategies concerning the CoastGuard in the future.

Compared tothe other studies, our analysis is of
relatively limited scope. We are dealing with a problem

which pertains to a particular aspect concerning one of the
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major functions within one Coast Guard prcgram. The analysis
focuses on vessel inspections in overseas lccationrs., OCur
concern therefore is not tctal program ccst effectiveness due
to the limited nature of the problem. A study of this nrnature
is more like an internal analysis ccncerned with a rather
specific, mid-level problem that is conducted by staff

personnel tc preovide information used in decisicn making.

B. PROBLEM SPECIFICATION

The essential problem addressed in this thesis will be
formally introduced in this section. The Coast Guard
performs CVS duties involving U.S. flag vessels wherever
b these vessels may be located on a continuing basis.
Acti;ities include new construction, ccenversicn, pericdilc
inspecticns, drydock examinations and shop tests of safety
equipment. During the past decade, the Ccast Guard copened
several overseas inspecticn offices having permanently
assigned personnel to carry out these activities 1in
particular areas. The areas assigned to these cffices
included Eurcpe, Africa, the Middle East and Far East. Other
areas have been the responsibility of coffices located in the
United States except for activities in Puertc Rico and the
Virgin Islands. During April of 1982, all of the major

overseas offices were closed as a result of federal budget

cuts carried out during that period. Offices or detachments

in Rotterdam Netherlands, Yokohama and Kcbe Japan, Singapore
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and Guam were clcsed, and mcst of the perscnnel billets were
discentinued in the effort tc expeditiously cut ccsts. The
activities previgusly carried out by those coffices were
assigned by gecgraphic area to various c¢ffices 1lccated
throcughout the United States as ncted in chapter cne.
Ccnceptually, the closures have raised the possibility
of several related prcblems, the mcst important and general
one being a decrease in the level of effectiveness in the
perfoermance cf CVS functicns overseas. It shcould be made
clear at this pcint that changes in effectiveness are
perceived t¢c be a potential prcblem cnly. Due te the
¢lcsures and with the continuation of user fees, requiring
reimbursement c¢f travel and subsistence expenses, the C(Ccast
Guard has, on the other hand, enjcyed scme savings in zost.
The cost savings hewever, may or may not have ccmpensated for
changes in effectiveness. The level of effectiveness is
related to several facters 1ncluding:
1. Quality of vessel inspections performed overseas., Of the
factors included, this is considered tc be the most important
because it 1is most directly related to the attainment c¢f
safety of life and property goals.
2. With an increase in the amount of travel, there is an
increase in manhours attributable to unproductive travel
time. This reduces the availability of personnel both at

their permanent station and overseas. Personnel may be
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especlially unavailable fcr cverseas emergenciles <¢n snort

2. Perfcrmance of duties by perscnnel on a tempcrary duty

status has made the Zuraticon cf visits more shert-term in

nature. As a result, there is a strcng pessibility for less

w
(¥

consistency and cchesiveness in long-term jcbs suzh as vessel
constructicn because several persins may beccome invelved,
The 1impcrtance of this factor has decreased as a result

cf delegaticn <¢f new ccnstructicn duties toc the Americzan

(3]

Sureau c¢f Shipping.
y, Planning and scneduling is required beth of the lccal

Ccast Guard cffice managers and vessel cwners and cpersa

ct
(8]
ha}
%)

due t¢c lead times invclved. This :i1ts3elf takes time and
effert,
5. Cn-the-~jcb training o¢f perscnnel 1is affected by the
cffice clcsures because cnly qualified perscnnel should ncw
be sent cverseas where they werk under rather autcnemcus
cenditiens, The resulting effect, hcowever, depends ¢cn the
amcunt cf training ccnducted at the cverseas c¢ffizes while in
cperaticn,
6. Morale is affected because personnel are scmetimes
separated by great distances from their families at short
notice and fer extended periods.

Of particular importance 1s the fact that an analysis was

not conducted at the time of the overseas office closures for
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the predicticn ¢f changes in c¢st and effectivenens, The

prcblem therefere stems from the existance ¢f uncers

J
-

3
-

cencerning the effects ¢f the clcgures cn CVS progranm ost

W
3
Q
m
o]

fectiveness. It 1s cur cobjective o grovide

s51znificantly d:fferent metheds ¢f cperaticn and to determine

if effectiveness remalns within reascnable limits,

C. THE ALTERNATIVES

-

Althcugn there may 2gncelvably be an Inrinite numbar O
alternatives that cculd be cons:iqered, we neve electad LO

ccmpare wnat we sgnsicder to be the two Lasic alternative

{a

that have fosterea the uncertainty discussed 1n tre
preceding secticn. Cther alternatives wi1ll be identified out
will not be evaluated due tc the specific nature of the
prcblem and due t: time, data and rescurce ccnstraints., The
twec general alternatives that will be ccnsidered 1n this
analysis are listed belcw. Cther alternatives that may be
censidered feasible 1include facters such as the cpening cf a
greater or lesser number cf overseas cffices tnan had been 1In
operation, the placement c¢f cffices in different lcoccaticns
and the emplcyment ¢f a different number or rank structure cf
personnel that had been staticned cverseas. Wwhether cr nct
user fees should be charged 1s ancther issue affecting the
range of alternatives, Solving complex prcblems having a

large number c¢f alternatives ncrmally involves the use ¢f
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cperaticns research techniques. Cne alternative -"hat .5

ccnsidered infeasible invclves the disccntinuance of cvarsea

(%)

functicns alicgether. The Ccast Guard must enforczce the laws

that are passed by Congress and assigned 35 1ts
respcnsibility. This 1s an assumed legal constraint.
1. Centinue Present Cperations
The basic prccecess begins with a regquest frzm a
vessel's cWwner Cr ¢perater for an inspecticn c¢cversa2as, A

perscn staticned witnin the Un:ited States at the cffiza

respcnsible for the particular area

-
(]
ct
=
[¢']
3
w
i
(%]
-

Ul

3
W
i2
.

Perscnnel are sent cverseas te perform individual

)
3
¥
2
3
W

number ¢f 1nspectigns cver pericds of usually S1X weewxs I-
less. They are 1ssued tempcrary azdit:icnal duty (TAL) crzers
and rcrmally Jdraw a perticn of the:ir travel and suabsistence
funds 1n 2dvance with any additicnal funds rerimbursed =f-er
the trip. VUnder thic alternative, the overseas cffices wculd
remain clcced.  The present user t2e s3ystem wWCuld ~2main -
effect, This particular user fee sSystem rajulres
reimbursement ¢f an 1nspector's allcocwable travel and
subsistence expens2s by a vessel's ¢cwner cr Ccperatsr., 1Its
establishment in 1980 was based <n the premise tnat those wneo
mest directly benefit from government services 3hculd pay for
all or part cf the costs incurred,

2. Reopen the Overseas Offices

This alternative 1invclves the recpening of the same

offices that were closed in 1982 and the continuance ¢f the
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prosent system cf user fees applying alsc tc alternativzs Zne.

The type of facilities, their size, locaticn and staffing

O

levels wculd be equal te that which was emplcyes just prior

te the clcsures,

D. CRITERICN

As discussea earlier in thils chapter, the sccpe ¢f this

Q

nalys:is is ¢cnsidered to be scmewhat below the conceptual

post

e

<

el ncrmally calling for an econcmic efficiency aritericn,
The purpcse cf a critericn, as ncted 1n cnapter twe, 13 te
make an cbjijective compariscn hetween alternatives under
specifin dezisizn rules. Because we anticipate unagqual
amcunts <¢f both ccst and effectiveness to hbe measured unzer
eacn alternative, the more cecmmen fixed cg¢st/maximunm
effectiveness cr fixed effectiveness/minimum 2cst criter.a
cannot be applied. The critericon used in this zanalys:is
involves minimizaticn ¢f the ratic of ceost toc effectiveness
fer each alternative, The 1level <c¢f effectiveness
attributable tc each alternative should 1tself be evaluated
50 it can be determined whether or not it lies within
acceptable limits. Evaluation ¢f the alternatives 1is
dccumented in chapter seven. In the fcllowing twe chapters,
the cost and effectiveness of each alternative will be

identified and measured.
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IV. DESCRIPTICN AND MEASUREMENT CF CCSETS

A. INTRODUCTICN

The purpcse ¢f this chapter is first te identify and
2lassify the varicus costs that pertain to the Coast Guard
Commercial Vessel Safety program cperaticns ovarseas which
are relevant to the alternatives. A descripticn <c¢f the
several categcries ¢f costs 1s ccntained 1n the focllowing
secticn., The custs will then be tabulated in gectien T of
this chapter s¢ that they may subsequently be used in the
evaluaticn of the alternatives. We have elected tc tabulate
ecsts ¢n a quarterly basis within the fiscal years for twe
reasons. Firstly, because the overseas offices wers
effectively closed in April of 1982, which is near the m:d-
pcint of the fiscal year, the cost and effectiveness results
attributable to the pericd would be significantly affected by
factoers contained in both alternatives. A clear separation
of the costs and effectiveness attributed to each alternative
is necessary for a mecaningful comparison or evaluation tc be
conducted. Secondly, a quarterly breakdown may prove helpful
in the identification of recent trends which may ctherwise
not be apparent 3= L. annual or semi-annual breakdcwn unless

data is available that spans a number cf years.
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It is cften the zase that ccst effectiveness analvysis 13
applied t¢ situaticns wnere the cheice ¢f a new projezt or
prcgram 1s contemplated, This means that alternative ccurses
cf acticn have not yet been put 1ntc cperaticn, and ttha
anaiyslis is therefcre future c¢riented, In these situaticns,
costs are nermally estimates c¢f future ccsts which wcoculd be
incurred 1f a particular alternative Were 1nstituted,
Esitmates c¢f future ccsts are, ¢f cgurse, often basea ¢n
histerical data. There 1is however a unigu=s feature of
the present preblem. Cur aralysis compares Lwe altarnatlives
tnat have already bteen 1n <cperaticn in the rezernt pasct, Tre
varicus cverseas marine inspecticn cffices were 1n Cperaticin
unt:1l April, 1932. 3inze that time, &1l cverseas Cimmercial
Vessel Safety duties have been carried cul by inspectlilcn
personnel travelling TAD from cffices located 1n the United
States. We have therefore chosen tc base the determinaticn
¢t costs of the alternatives on data derived frcm cperaticns

cceaurring in fiscal 1981, 1982 and the first two gquarters of

1

D

23, and to consistently use a past rather than future
crientaticn. This orientation 1is sometimes used 1in
Situaticns, like this cne, that evaluate ¢cn-going prcgrams
for the purpose of improving either preogram efficiency or
effectiveness. There are two advantages in adopting this
orientation within the context of cur analysis: (1) actual
and standard c¢st data i3 available that pertains to beth

alternatives, and (2) data pertaining to the effectiveness of
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B, CLASZIFICATION CF CCSTS

There are five majcr catagcries cf ccsts which pertain te

3

the alternatives, Each will be discussed separately withi
this secticn,

1. Overseas (Cffices Cperating Ccsts {(COCC)

The first categecry <¢f <costs are those that were
regularly 1incurred to cperate the varicus Ccmmercial Vessel
Safety units lccated in foreign countries pricr to their
clcsure, Under the premise that this has been zn <n-3cing
prcgram, any startup costs that may have cccurred in the past
are not included. Noenrecurring ccsts that may have been
incurred fcr the actual closure ¢f the cverseas cffices are

al

1%}

2 not ccensidered to be relevant. Fer this reascn, cnly

<

the actual quarterly cperating costs reported prior tc the
fcrmal clesing date ¢f the cverseas ¢ffices will be uses,
Under this categery cf costs, actual cperating expenses
obtained froem internal Ccast Guard comptroller aivisicn
repcrts will be utilized within the separate time compared.
These costs are only pertinent to alternative 2.

2. Incremental Personnel Moving Ccsts (IPMC)

This category includes the 1incremental costs incurred
to permanently transfer personnel to and from the United
States cver and abeove the cost f:r an equal number c¢f
transfers made completely within the United States. A form

of average <costs will be used in this category because we
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telieve & computaticn attempring tc measure actual zscows

{

wculd be difficul arnd cumberscme. For any perticular

transfer, actual moving czcsts are affected by a perscn's

Q
[¢)]
3
cY
€
-
ot
"
]

rank, distance travelled, and number cf depend
therefcore more practical te use standardized 2Csts wilthnin
this czategory.

Given the btillet structure that existed far <he
cverseas c¢ffices prior tc their clcsure, the incremental
meving 2csis Wwill be ccocmputec based ¢cn the follcuwin
assumpticns: (1) that each tcur cf Cuty 1s three y2ars 1in
dursricn, (2) evern thcugh the cverseas cffices were 2lcsed sc
that savings could be realized thrcugh eliminaticon cf tne
perscnrel biliets, we are assuming a ccnstant force level,
in this regard, it is assumed that tn2 personnel and billets

that

W

xisted in the far east were reassigned to the Marine
Safety Cffice, Henolulu, and the personnel and billets at the
Rctterdam cffice were reassignred 1¢ Marine Inspecticn Cffice,
New York., Standard moving ccsts are computed under two basic
categories, INCCNUS and CUTCOMUS (referring tc mcves that
cecur within the Cecntinental U.S5. or nct)., Under the Ccast
Guard's system of &+ ...card Costing, savings in moving acsts
are only realized where CVS perscnnel that had been staticned
overseas are relccated within the Continental United States.

The incremental costs are the difference between the costs
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ccmputed fcr cverseas and domestic transfers and only pertain
tc alternative 2.

2. Incremental Livirg Allcwances (ILA)

The incremental living allowances are those paid by the
Coast Guard to perscnnel staticned cverseas cver and atcve
any such allcwances that are paid tc perscnnel staticned
within the United States, Like moving cs5csts, these
allocwences are affected by a number cof facteors 1ncluding
ran, number of depencents and locaticn ¢f duty. Due tc the
complexity cf ccmputing actual costs, a ferm of standardized
ccsts will be used tc compute the differential in living
allcwances paid t¢ overseas perscnnel. The assumpticn listed
abcve ocncerning relccaticn ¢f overseas pillets and the
savings realized under the standard ccst system will alsc be
applied within this categcry. These costs would conly be
incurred under alternative 2,

4, Lest Time Tc Travel Cost (LTTC)

There 1is a significant amount of time spent travelling
in almost every cverseas CVS function perfcrmed except fer
those that occur in the local area of an cverseas coffice.
Even the perscnnel that were stationed cverseas spent a
considerable amount of time travelling to distant locations
that were within the particular geographical jurisdiction of
their office. If one ccnsiders the time spent travelling
beyond a local area as unproductive, then there is a cost

attributable to this lost time. It is considered
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an oppertunity ccst because the time cculd have been sgant L
the a2tual performance cf 2cmmercial vessel safety liutie
are nct nezessarily trying tc say tnat this travel
should be minimized merely because i1t 12 labd=2led
unprcduastive, buft cne must realize that there 1s 2 2:2st
invclved, Many crganilzatizsns grapple with problems cf thic
nature wWwhen attempting tv¢ allccate their rescurzes in an

sptimal manner. A Marine Inspecticn Cffice in every pcrti and

near avery shipyvard wceuld definitely 2ut decwn Cn lcst time
due to travel, but the cperating costs of these cffices woula
be encrmcus., 27 the cther hand, sending perszcnnel from thea

United States c¢cn a temperary dJuty status te acndust all

vassel safety funsticns cverseas greatly increases

[

merzia

3

the 20sts atitributed to unprocductive travel time while
decreasing cperating costs., A trade~cff between these 2Csts
iz an essential part cf the decisicn making prccess.

Travel time costs are <computed using twe faztcors:
actual manhcurs lost to travel and standard perscnnel ccosts.
A travel claim 1is ncrmally submitted 1n every case that
requires personnel, staticned cverseas or in the United
States, to perform ccmmercial vessel safety duties that
involve travel cutside a lccal area. The entire amcunt cof
time spent during temporary additicnal duty is acccunted for
in the standard travel claim under various catagories. The

time that is coded TDY in a claim is considered the amount
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cf time acztually avallable for the perfzrmanzce of dutiec and

1s labeled manhcurs available fer wecrk or MHAW within

ct
oy
4%}

data we have assemblecd. A pertion ¢f this time may b

W

ccnsidered "unproductive" such as meal time and regular cff

4

sU time due to Travel

O

hcurs but it dces nct pertain te 1
Whizh concerns us here, Fcr each c¢claim submitted, the
manhcurs lest tc travel ¢r MHLT is z2cmputed by subtrazting
the time available for werk from the tctal time repcrted nct
incsluding time ¢n leave status, The lcst time te travel can
“ren be aggregated under a particular {iscal pericd by rank.
This 15 2cnverted te an equlvalent amcunt ¢f manyears zand
multiplied by the standard perscnnel cest fer a part:izular
rank. The locst 2ime cc2ts for ¢he varicus ranks sre tnsn

summed to determine the tstal ¢

(9]

5¢ under a particular time
ari1cd. These c2st are pertinen e cth ernuytives
aricd Thes 23ts ar pert nt both 3alt 4

because beoth demestiz and forelgn persennel submit travel

claims for overseas inspecticns althcugh in different

<
-

amcunts. The standard perscnnel ¢costs are listed 1n table
IV-1‘
The fcermula used tc compute LTTC fer a particular rank

and within a particular quarter is:

T2

T Rt AL
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LTTC =(()MHLT  )/1688)(SPC )
rank qtr rank
qtr rank
The total LTTC for a particular quarter is

TLTTC = ) LTTC
qtr rank qtr

where:

LTTC lost time to travel cost.

n

}

MHLT = manhours lost to travel.

1688 a factor used by the Ccast Guard in prcjecting 1ts CVS

1]

staffing requirements that is based on a 211 day werk
year of 8 hours per day (after accounting for leave,
holidays, ete). This factor is used to ccenvert
manhours tc manyears.

SPC = the standard personnel cost computed fcr each fiscal
year by rank. These figures are listed annually in

Commandant Notice 7100, Standard Personnel Costs.
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Source:

Table 1IV-1

Standard Perscnnel Costs

RANK | FY81 $
E-7 | 22,100
E-8 ! 25,000
E-9 ! 22,600
W-2 | 24,000

-3 ! 28,000
w-l ] 33,000
ENS. ! 17,400
LTJG.| 24,000
LT. ! 29,300
LCDR.} 35,0060
CDR. | 41,300

CAPT., 49,800
GS-11} 22,800
GS-12} 26,951
GS-131 32,200

Commandant Notice 7100, Standard Personnel Costs,

FY82 §
26,500
30,100
34,500
27,700
32,3200
38,100
20,100
27,700
33,9C0
40,600
47,900
57,70C
22,500
28,245
33,800

distributed annually.
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S. B1llirng Lag Time Ccsts (BLTC)

The firnal categecry invelves the ccst ¢of mcney te the

¢ast GCuard that 1s 1imputed as a result ¢f rncrmal
administrative delays in billing custcmers for cur cversesas
CVS services and in the receipt ¢f payments, Fcur
assumpticns are applied in the ccmputation of these ccsts,
The assumpticns are: (1) that all perscnnel receive advance

per-diem and travel funds just pricr tc their

(o8
(]
hel
W
-3
ct
[t
-
[14]
[}
3

temperary duty, (2) that the acdvances in funds are egual to
the actual funds payable, (2) that the Ccast Guard receives
payment fcr their services 34 days after the date c¢f a bill,
{4) that the appropriate interest rate to apply 1n the
computation is the same rate applied by the (Ccast Guard 1n a
particular time periocd for overdue payments.

It is nct very difficult te argue that persoens geing on
TAD (tempcrary additional duty) receive advances c¢f at least
a major pertion of the estimated funds authcrized for a trip.
This normally inecludes the purchase of an airline ticket,.
whether the advances actually equal the amcunts authcrized is
much less certain. The second assumption however 1is
necessary to allcw a workable estimaticn of the billing time
costs., The 34 day time lag is assumed for two reasons.
First, there is an incentive for customers to pay a bill

exactly 30 days after receipt. The Coast Guard specifies on
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the bill that the amcunt is due within 30 days of receipt and
charges interest thereafter. There i1s, therefcocre, nc
incentive tvc pay earlier than within the 30 days alictted put
there is a strcng incentive nct to go beyernd this limit. The
additional Y4 days are attributed to the time 1t takes to
deliver or mail a bill tc a customer. Billing dates are
kncwn but the date a customer receives the bill is act known,
Because the date c¢f receipt is used to begin the 30 day
payment period, a reascnable amount ¢f time tc deliver itne

inz an

W

bills must be assumed. The precblem of choo
apprcprzéte interest rate in ctmputing the cost of meney was
discussed earlier in Chapter II. We believe the rate applied
by the Ccast Guard in charging for cverdue bills 1s
appropriate, These rates are current in that they are
published by the Treasury LCepartment on a quarterly basis ana
they are the same rates that the Coast Guard would realize in
the ccllection of past due amounts. The applicable interest

rates are listed in table IV-2,

TABLE IV-2

Quarterly Interest Rates

Qtr Rate H Qtr Rate
|

1-81 13.14 i 2-82 14,39

2-81 1301“ : 3-82 13022

3-81 17.64 ! 4-82 14,26

4-81 16.20 | 1-83 12.00

1-82 18-35 : 2-83 13.00
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ey, crpaees

Apply:irng the assumpticns 15 just mentizcned, r:iil:ing
time cests can be ccmputed as fellecws: The fundc pertalning

t< any particular bill are 2cons:id

@
<

red tc be "cut of poiie”

(o

from the date an cverseas trip 15 begun until @ 2ustcmer's
payment 1is received, The amcunt ¢f time used 1n the
ccemputaticn regarding each amount billed 15 then the number

¢f days between the date of departure and the Hill date plus

4 days. The tctal time lag aggregated in & partizular

fia2al perisd 1s ccaverted to an eqguilvalent amsunt of yasz-:
and multiplied by the interest rate matches wWith wnat feric:z

o

¢ cbrain 3 billing tuim Due tc the =

- - NN .
» othat Drllz

(2]
(%2
(¢
1%
t
.

-

)

Uy

are 1ssued for cverseas services providec by erther zomest:
cr fcreign based personnel, billing time 2¢cs5ts zan e
attributed tce boeth alternatives befcre the cverszeas cff.zes
ware clésed and to2alvernative 1 cubsequent te the zlczures.

The fcrmula used te 2cmpute BLTC fcor a part:izular

quarter 1is:

BLTC = [ ) ((BDBD+34) / 2065)(AMTE  )I(IRATE )
q%? gtr qtr
where:
BLTC = billing lag time ccst
BDBD= the number of days between aninspector's departure

date and the date ¢f the bill c¢oncerning a
particular trip.

365 = a factor used tc convert the number cf days to an
equivalent amount of years.

IRATE =zthe interest rate used within a particular fiszal
quarter,

AMTB = the dollar amount billed for reimbursement of a
particular overseas 1inspection within a particular
fiscal quarter.
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& majcor irem c¢f ccst, that of basic perscnnel salaries
and allcwances, 1s considered ¢ be irrelevant because <hcse
pericns performing commercial vassel safety duties cverseas
wculd continue to be paild this amcunt whether they are
sraticned in the United States or coverseas, 7Th
assumes ths number <f perscnrel within the procgram 13 ejual

fer each alternative, Arny fi1eld level perscrnnel reduycticns

that may have ccz2urred a%t abcutl the same tTime the Cverseas

L

cff

(9}

e were closed zan be attributed t¢ prc

-
@]

"

=

O

lcad due tg the delegaticn of inspection Jutles Tl the

inw

(o)

oy

Ameri12an Bureau of Shippirng. Prcgram administrative 22213
are alsz¢c assumed to be 1irrelevant because, althcocugn precgranm
acdninistraticn may entall Jdiffering functions undgr 222n

altarnative, toctal c¢ccsts are considered tc be spproximately

jay

equai. In supperv cf t
of administrative perscnnel reducc.s~® ¢r inzreaces at the
neadguarters ¢cr district level that direatly resulzed frem
the closure ¢f the overseas c¢ffices 1n 1982, The

fied 1n

r-

2cmputaticns <of relevant ccsts that have been 1i1dent

this section will be displayed in the follcwing secticn.

C. DETERMINATICM OF CCSTS 2F THE ALTERNATIVES
In this section, the costs attributable to each o2f the
alternatives will be tabulated under the five categories of

costs identified in the preceeding section, The quarterly
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{(fiscal) tcectals will then be summarized in 1922 dellz-o
facilitate ccmparisons of the alternatives 1n chapter =sevarn.

1. Cverseas 0Office Operating Ccsts, By Quarter (LICC)

Table IV-3

Cverseas Cffice Cperating Ccsts, by Luarter (ICC0)

1-81 2-21 2-81 Lag1 1=-82 2-22

Retterdam:| 1GEUS | 26197 | 13883 | 11569 | &8454(1) | 12425 |

t ] ] 1 ] ' 1

‘ ] 1 i 1 ] !

Kcbe: V20463 1 17343 0 19764 ) 12631 121183701 1 12574

¢ 1 ' 1 1 i 1

‘ 1 ' i t ( '
Singapcre:; | i i i i

actusl ! -= 1 106 1120355 ! 20133 127223(2) | 27323 |

yr.aver.(2) 35193 | 35199 ; 351¢d | 351¢G | 27322 PoeTI2 )

] | [} | [} ) i

i i i | ! [} i

Guam: | ' ; i ! i |

tctal Po1s4ES  11¢34 ) 10637 1 ABA25 ) G2UE( 1Y ) T1ET

CVS port.(4) €240 | 4836 | 4292 | 2557 | 3732 2%z |

' ' ] 1 ] i '

i i 1 i ¥ 1 |

TCTAL: i i i i i : i

(rcws 1,2 | 81748 | 87173 | 73142 | €2406 | 5Ch%€ {81222

L,€)

(Scurce: Ccast Suard Reperts "Cperating Costs cof Ccast

Guard Marine Safety Cffices")

NOTES TO TABLE IV-3:

(1) Because the 1ndividual first quarter FYZ2 figures are nct
available, the amounts were extracted frcm the second quarter
cumulative figures at the same ratic that exists between the
two quarters in FY81 for each office except Singapore.

(2) Because the first quarter FY82 figure was nct available,

and due to the irregular FY81 cost pattern, the amounts
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listed are one half ¢f the second quarter FY82 cumulat:ive
total.
(3) Due to the irregular pattern cf expenses repcrteg

Singapcre cffice, the actual amounts feor FY31 are averazadi.

(U4) Because the Marine Zafety Cffice in Guam hadl cthe~ thaon
CVS duties assigned tc 1it, cnly a perticon c¢f the total cests
are allccated tc the CVS pregram. The 40,2353 allccaticn rate
is found in the Ccast Guard's "distributicn ¢f rescurces"

n for 19:1 Ffor

table tzbulated by the budget div

-
6]
(@]

Y
allsccating ccsts ¢f an average Marine Zafety Cffice tc the
CVS pregram.

(5) These costs apply cnly to alternative 2.

2. Incremental Perscnnel Mcving Costs, by Quarter (IPMC)

Given the actual billets assigned ts the 2verseas
cffices as ¢f 31 January 1982 that are listed belcw 1n table
IV-5, and applyirg the assumpticn that cnly perscnnel billets
assigned to Rotterdam would be relocated in the Ccntinental
U.S. as discussed in the previcus section, an estimaticn cf
the incremental perscnnel meving costs can be made. The
average quarterly ccst is shcwn belcw 1n table IV-4 computed
in 1982 dollars. The average incremental cost per billet
listed in column three is the difference between the average
OUTCONUS recurring cost per billet and the average INCONUS
recurring cost by billet type which were taken frcm the 1982

Coast Guard Standard Personnel Cost data. Only 1982 average
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figures

o

n 1982 d
cn actual

fcrward w

Civilians

NCTE: The

are used belause later

¢& Juarteriy

cost
¢llars, and because the 1981
data but

2CsU

ith

Incremental Moving

Avg Incremental

Number of 3.

billets cost per billet
2 5862.C0
2 56C.00
IPMC t

pe

cest only applies te alternat

81

ecemparisens

11 be

figures were not based

Wwere merely earlier figures

BU 496,00
1,120.00

ctal
r guarter

ive 2.

crcjectad

male
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Table IV-5

Cverseas CVS Billets

Number
Rorterdam 1
2
3
2
2
Singapcre: 1
1
1
1
{che 1
1
1
1
Z
1
i
Yckeohama: 1
Guam: 1
1
1

82

Rank

cmmander

Lieutenant Ccmmander
Lieutenant
Warrant Cfficer (Wi;
Civilian {(GS-=1)

Ccmmander

Lieutenant Ccmmander
Lieutenant

warran~t Cffizer (WU)

Captain
Lieutenrnant Ccuoander
Lieutenant
Lieutenant (jg)
Warrant Cffizer (W4}
Yecman Cnief (YNC)
Petty Cfficer (SKI)

Lieutenant Ccmmander
Lieutenant Ccmmander

Lieutenant (jg)
Yecman Chief (YNC)




2. Incremental Living Allcwances by Quarter (ILA)

—

he incrementasl amcunt c¢f living allcwances 135 that
amcunt pald tc cverseas perscnnel which exceeds the amcunt
paid ¢ perscnnel sStaticned within the Centinental U.S.  Two
types cof allcwances are paid to military perscnnel staticned

cutside the Ccntinental U.S. These are a ccst

(@]

f living
allcwance (COLA) and a ncocusing allcwance (HOLA). Cur
estimate ¢f these costs 1s tabularted belcw 1n table IV-Z

~

using 1982 annual average figures for officers taken frem the

3

repcrts cf CCLA and HOULA allcwances

(¢}
b

[o%

cnsclidated menthl

i

y
verseas, form CG-337¢6. The average per parscn figures for

O

1992 are based ¢n actual 18682 a2cst d:

Y

ta cempilea by tne
planning and evaluaticn staff under the Cffice cf Personnel
at Ccast Guard headquarters. The assumpticn that cnly
Rctterdam billets are relocated within the Continrnental U.S.
under alternative one i3 again teing applied 3s L1t was 1n
estimating incremental meving allowances.

Table IV-6
Average Quarterly Incremental Living Allcwance

Billet type Officers

Average COLA per person per month 191.0¢C
Average HOLA per person per mcnth 412,00
Total per month per person 60L. 00
Tetal per Quarter per person 1812.00
Number of officers 8
Total ILA per quarter 15,596.00

NOTE: This cost applies c¢nly to alternative 2.
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Table IV-7

Lost Time Due to Travel Cost by Quarter

ALTERNATIVE 2 @—

> ALTERNATIVE 1

-~ FISCAL QUARTER
181 281 381 481 182 282 382 482 1 183 | 283
£-7 - - - - - - 870 698 571 3,207
E-8 - - - - - - - - - -
£-9 - - - - - - - - - -
w-2 135 2,342 5,731 f 2,714 4,395 | 1,936 3,562 | 22,0224 7,981 ¢ 11,095
4-3 892 33| 620 | 6,306 | 2,05 | 2,438 | 6,005 | @0 | ssos| 1,38
w4 1,056 1,185 3,182 E 607 2,601 1,258 576 | 4,010 | 16,257 | 3,106
0-1 . - - . . - | sl o2 728
0-2 562 3.850 526 5,286 | 3.724 1,410 4,769 | 17,644 | 14,158 | 13,289
0-3 12,144 | 17,436 | 22,097 | 12,600 | 25,482 | 31,469 | 16,764 | 35,150 49,513 | 33,728
0-4 2,703 5,796 | 17,490 | 17,332 | 12,814 | 24,645 | 10,594 | 13,707 7,009 | 11,823
0-5 2,525 954 7,897 | 28,772 4,032 6,945 394 - A 3,476
0-6 1,077 643 - 1,906 4,273 3,846 - 2.801 | - -
6s-11 - 1,459 - - - bo- - - - -
65-12 319 - 1,381 - - 841 - 1,027 - 976
s-13| - - - - - - - - 1,473 ] -
TOTAL | 21,424 | 34,048 | 53,974 J 76,550 | 59,872 i 74,798 | 43,834 I 98,678 | 103,a7§4j 99,174
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4, Lest Time Lue tc Travel Cost (LTTC) by Luarter

The actual ccsts attributed to travel time under
cwarsess inspostidins were ccomputed using tne formula
identified in secticn B ¢f this chapter anc are tabulated
belcw in table IV-7. Thsse quarterly ccs3ts were computed Dy
perscnnel rank and are in current dollars.

5. Billing Lag Time Costs (BLTC) by Quarters

Dillirg ldg Lime were ccmputad using the formula 1dentified
(%3 &)

1n secticn B2 of this chapter, These zcsts are tabulatsd

o
@
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(9]
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gquarterly basis. .

Table IV-8

Billing Lag Time Costs by Quarter

Fiscal

Quarter ALT 1 ALT 2
1=-R1 3901
2-51 — 6821
3-81 - 15060
4-381 _ 12560
1=-82 - 7037
2=-82 — 7258
3-82 5857 -—
4.82 11083 -—
1-83 8726 —
2~83 8251 -—

NOTES: (1) Figures are uncorrected for inflaticn,
(2) Figures are rounded to nearest dollar.
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relatively wide. Ir a very narrcw range, usually cne o
taree perccns, 1aspesticn quality increases due LT thu
additive effect cf personal experience and expertise. Deycnd
3 zertain pecint, however, i1nspezticn quality weculd decline,
evan though tnere may be added benef:ts in the area cof

training unqualified perscns, It is difficult to determine a

point where diminishing and negative returns takes place due

<t
O

an lncrease 1n the number cf atternding perscnrel.
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6. Tctal Operating Costs Under Each Alternative,

by Quarter

The fcllowing table conteins the tetrals ¢f the
five costs attributable tc each alternative per quarter. rcr
alternative 1, total zco3ts ccnsist of the sum ¢f LTTC and
BLTC. Fcr alternative 2, tctal ccsts consist of the sum ¢f
all five categcries ¢f cost, COCC, IPMC, ILA, LTTC, and BLTC.
These toctals have been converted tc second fiscal quarter
dcllars using the 1mplicit price deflaters for gress naticonal
prcduct that are ccmputed by tne Federal Reserve 3Banxk ¢f
St.lcurs and published menthly in the magazine "Haticnal
Econcmic Trends.” These deflatcers are compcunded annual

rates c¢f change computed on 2 quarterly basis.

Table IV=§

Tctal Cperating Costs Fcocr Each Alternative by Quarter

Fiscal

Juarter ALT 1 ALT 2
1-81 . 143,343
2-81 _ 164,874
3-81 _ 186,057
481 . 189,125
1-82 - 160,106
2-82 169,188
3-82 46,308 _
4-82 104,712

1-83 107,647 ::
2-83 102,483 —
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V.DESCRIPTICH AND MEASUREMENT OF EFFECTIVEKESC

A. THE EFFECTIVENESS MCCEL

In this chapter, we will attempt tc prcvide a measure cf
the effectiveness cf each alternative that is bcth objective
and meaningful., Some of the ccmmecn problems asscciafted with
measuring effectiveness were discussed in chapter twec, In
that chapter, we referred to Anthony's definiticn of
effectiveness which is the extent tc which actual cutpur
ccrrespends to the crganizaticn's gecals and ¢hbjectives., 1t
1s especially difficult tc measure effectiveness 1o 3
servizse ¢orierted or nen-prefit crganizaticn such as the (Ccaset
Guard.

Regarding cutput, the Ccast Guard rcutinely meets the
cbjective of carrying cut one hundred percent cf its CVS
duties in the area of U.S. flag vessel inspecticns that are
required by law. This output level dces not 1include
inspecticns of the courtesy or "spot check™ type or the
effects of routine time lags in scheduling a particular
inspecticn. Given that actual output quantity is at cr near
one hundred percent of the expected amount, we should
therefcre be ccocncerned with the quality of that output. It
is the objective of the effectiveness model to measure
inspecticn quality. In this prccess, Niskanen's recommended

charactistica of an effectiveness measure should be
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remembered, e reccmmends that an effectiveness measure oe
both relevant and guantifiable. <TUbjectivity 1s alsc desirec
in any measure that 1s emplcyed.

Cur methcd of measuring effectiveness invclves the use cf
a mathematical model that is predicated on the ecconcmic law
¢f diminishing returns. Any output requires the emplcyment
cf some 1input. An example of the gzneral relaticnship
between input and cutput, which is cften called the

-

srcduction function, 13 depicted in figure V-1, In this

)

~
~

n3hips that ex:at

™

graph are three distinct 2<nceptual relat
tetween input and cutput, The first range, labelled A,
cerresponds te the thecry of 1ncreasing returns tc a varieble
input. The range labelled B, correspcnds to a diminishing
but positive return .tc a variable :nput and raange <
correspends to a diminishing and negative return. When mcre
than one input is invclved, each usually has its cwn uniqgue
functicnal relationship within a relevant range. Not all
curve forms will therefore lcok exactly alike.

We have chosen fcour input oriented factors that will be
used in the effectiveness model. These factors are included
for the fcllcwing reasons: (1) We consider these factcrs to
have a direct impact on the outcome being measured. (2) The
necessary data is quantifiable, reasonably available and is
objective in nature. The four factors are: (1) inspection
manhours, (2) personnel rank, (3) the number of personnel

involved in a2n inspection and (4) the number of formal
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requirements issued at an inspecticn for cutst
deficiencies. These are called CG-835's., The effectiveness
model (formula 1) is given below t¢ indicate ncw 1nzs2
factcrs are applied, Three variaticns of this model are
inzcluded (for a tcrtal c¢f fcur fcrmulas) sc that the
sensitivity ¢f the relaticnship between alternatives can ce
evaluated. In fcrmulas 2 and 4, the assigned weights for
each facter are substituted with equal weights., In feormulas
3 and 4, standard lnspecticn manhcurs are used 1n the place

¢f average manhcurs,

Effectiveness score =

100 [ W [ LN ( ACTUAL MHRS./ AVERAGE MHRS.)]

+ X ( ACTUAL RANK-AVG.RANK)

+Y ( PERSCNNEL SCORE )

+Z ( LCG10 ( ACTUAL # 835's ISSUED/ AVG. # 835's ISSUED ))]
+100

where W+X+Y+Z2:=21

Factcrs may have different individual relaticnships and
thus be applied in different manners within a mcdel because
it weculd indeed be very difficult tc counceive ¢of such a
precise orchestration of inputs that would result in uniform
outcomes from a variance in each one. For example, if one
desires to have a house painted, the effects of one painter

versus twe, of fifteen gallons of paint versus thirty, or c¢f
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twenty manhcurs of wecrk versus fcrty, cannct all be the same
cn the desired cutccme. Qur estimaticn of the unigue causal
relaticnship pcrtrayved by each of the factcrs was mzade wWlin
an applicaticon of the prcducticn functicn theory. Eazh
facteor's specific relationship with inspecticon quality was
conceptualized and matcned with a particular perticn cf the
input/output curve within a predetermined relevant range. Iz
is feor this reascn that the graph 1in figure V-1 13

hishlighted i1n the three areas labelled 1, 2

i)

nd R
3efcre diszussing each factor, it should e pointed cuz
that the overall des ;. I the model 1s such
irspecticn which equals the standard ¢r average prerequlisites
will result in a s2cre ¢f cne hundred. Arn abcve standari cr
average inspecticn results 1n a sceore above cne hundreq
expressed as a percentage. A belcw standard or averaje
inspection results in a percentage score belcw one hundred.
It should alsc be remembered that the mcdel 15 designed to
measure quality only and not the efficiency within whizh the
cutput is obtained from the inputs, Each facter 1s discussed
in the order of their assumed importance.

1. Inspecticn Manhours

Actual 1inspecticn manhours for an individual
inspection are compared tc average manhours cr the Ccast
Guard's standard manhcurs as a measure of inspecticn quality.
This comparison involves the following assumpticns. First,

it 18 assumed that inspection quality varies with actual
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manhcurs above or btelcw the average ¢r standard determinea
fcr that particular inspection. Average manhcurs are tre

arithmetic means derived frcocm cur sampi:e ¢f vessel 1irspe

Ticrn

@]

data. The data :35 listed in Appendix BE. Cc¢act Guard
standard manhcurs were inittially develcped in 1672 frecm a
ccllecticen of fleld unit data. The standards were updated

during

1679-1920 tnrcugh a Delphti survey Taxes ameng fifiy
field units due tc vessel pcpulation and legisiative changes.
Tre standards were again mcdified in 1652 and are listed 1n
the CVS cperating program plan for fisczl vears 1835.1224,
Standard manhcours have been determined bty vessel “ype
(frei1ghter, tanker, etz,) under several ranges c¢f gaross
tennsge. The pertinent averages and standards arve listzed 1in
table V-1, Secend, it 1s assumed that the specific
relaticnship between tne ratigo c¢f actual tc average c¢r
standard manhours and inspection quality resembles the
natural lcg functicn, Under this assumpticn, manhcurs abgve
average ¢r standard result in higher quality that is subject
tc diminishing but pesitive returns. This functicnal
relaticonship matches tne portion ¢f the curve in figure V-1
shown in bcx number twc. Ahen actual manhours equail the
average or 3standard, the inspéction is classified as standard
by definition and a score of zero is obtained for this

factor.
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Table Va1

Tankships 75,00C=124,0C75 40.50 a4
gress tens

VESSEL TYPE AND SIZE BIENNIAL| ZIENNZAL & DRYIDCCK
]
1
AYG T AVG STC
Zargc vessals less than ie.37 10 21,82 1z
307 gross teons )
I
|
Cargec vessels 2M0-138,569 27.07 32 71,83 Zc
griss tons |
]
1
Cargo vess+ 3 ¢f 20,000 55057 40| 21.67 5u
gress ter and cve '
[}
i
Tankships 1,200-19,99¢ 20.75 34 71.16 52
gross tens |
1
Tanksnips 20,300-39,994 57.75 35 67.00 &5
Priss tang )
]
1
Tankships 4G,000~74,599 N/A 4 156.50 74
k Zross tens !
i
]
!
i
)
Mobile cffshore drilling 30.25 32 79.11 60
units )
i L}
: )
Liquified natural gas 25,00 42 | 134.80 82
vessels {

#* Source of standard manhcurs: (VS Operating Prcgram Plan,

FYS35-94

O
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This correspcnds tc th

w

appreximately linear porticn c¢f tne

curve in figure V-1 shown in bcx number ¢ne where constant

returns te a variable input are realized.
Table V-2
Rank Ccdes
RANK CODE RANK CChe
E-7 A=Y .0
E-8 207 0-3
£-9
W2 2.3 C-4 -
G=1
C-5 2.2
'“._3 2.9 C-é :'3
=2

2. Number cof Perscnnel

)
1

Evern thcugh, in cur data, the number ¢f perscnnel
involved in an inspecticn ranges frcocm one t¢ six, we assume
the resulting range of effect of this input on quality tec be
relatively wide, in a very narrcw range, usually one tg¢
three perscns, inspecticn quality increases due tc the
additive effect of personal experience and expertise. Beycnd
a certain pecint, hcwever, inspection quality would decline,
even though there may be added benefits in the area of
training unquaiified persons. It is difficult toc determine a

peint where diminishing and negative returns takes place due

tc an increase in the number cf attending perscnnel.
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Pepending <¢n the type cf vessel, we have zssigned
various perzentage scores which have been designed tc
quaatify the relative effect a nrumber of personnel are

9, s - -
nis prczezs, a

assumed to have on inspecticn guality. In t
secre ¢f zerc signifies the "standard" ard i3 used as a base
in the determinaticn of the cther sccres. We believe tne
inherent relaticnship between the number of perscns and

inspecticn Qquality includes bcth positive ana negative

(9]

incremental returns and therefcre resembles the functicrneal

[

-3

form of the curve in figurs V-1 shown in bix number tnree,
The assigned perscnnel sccres used in the medel are listed 1in
). table V-2 by vessel type. Supply vessels are thes squivalent
cof a freight vessel that is under 200 grcss tens.
Table V=3 |

Persennel Sccres

j NUMBER CF PERSCNS VESSEL TYPE
] FREIGHTER/TANKER MODU*  SUPPLY
j 1 -.20 : -.05 .00
.; 2 .00 .10 .15
5 3 .20 .15 .10 ?
4 y .25 .05 .00
| 5 .10 -.10 -.15
-.05 -.30 -.40

* MODU stands for mobile offshore drilliné unit.
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4, Number cf CG-835's Issued

In applying this facteor, the actual number ¢f CG-
83c's issued during a vessel inspecticn i3 compared tc the
average number cbtained frcm the data. As with rank, an
average 1s used because a predetermined standard is nct
avallable., Within the relevant range, we are assuming the
relaticnship between CG-325's issued and inspection quality
is similar tc that ¢f manhcurs in that the functicnal feorm
resembles the lcg curve; referring again te box number twe in
figure V-1. The lcg base ten functicn is used instead <¢f the
natural lcg because we consider the effective range of this
factcr to be significantly smaller than that ¢f manhcurs,
The number of CG~825's issued above the average is ccnsidered
an imprcvement in inspecticn quality, subject tc diminishing
pcsitive returns. There are several underlying factors that
influence the number c¢f cutstanding requirements issued.
These include age of the vessel, location of vessel during an
inspection (i.e. whether it is in a shipyard cor near a scurce
of repair or replacement items or not) and the style of a
particular inspector. Cocnsidering the pcssible variability
in these and other factors, we assume this factor's resulting
effect to be less direct on inspection quality. We have
therefore assigned it a relatively small weighting factor in

the model.
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5. Weighting Factcers

The symbels w, %X, ¥y, and 2z are used in th2 mcdel
as multipliers cf each of the fcur main factors sc that they
may be prcoperly weighted. The magnitude cf thess multipliers
correspends tc the relative importance we place ¢n each cof
the facters within the model. In formula one, cur basic
medel, and fcrmuls three, the weighting factoers are: w = .40,
X = .30, y = .25, and z = .05. In fcrmulas number twc and

four, the weighting factors are egqualized at .25.

B. DETERMINATICN CF THE EFFECTIVENESS OF THE ALTERNATIVES

The effectiveness sccres attributed to each of the ten
fiscal quarters under ccnsideration are l}sted in table V=4,
These numerical sccres were obtained by. applying the

mathematical effectiveness mcdel and the three variations c¢f

(9}

the mcdel t¢ cur inspection data sample. The data and the
Statistical package for the social sciences (SPSS) prcgram
used to process it are contained in appendix B. The best,
worst and average scores for each of the twec alternatives are

also listed in the table under the respective time pericds.
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Table V-4

cffectiveness Sccres

QTR ! FCRMULA
Alt.2 ' 1 ' 2 ) 2 1 4
(cpened) | 1 | ,
: H . J H
2-%1 i 93,686 + 95.z22 |, 99.5¢ 1 3%.32
3-81 i 86.71 1 78.24 v 91,45 1 §1.82
. ; 2=82 A 92,65 | 100.8¢ 112,09 V108,33
' i ' | |
, Best 1 28.65 | 100C.86 't 113.09 109,28
Werst H 67.40 { 75.64 { 8¢.14 | 89.Z22
Average ! 84,35 ! 90.13 | 100.13 | G%.69 1
] ] ) 1
1 ] [] |
' ' i H i
: ' | H |
| Alt. 1 : : :
1 (clesed) | ; ' '
‘ i H H
i 3=32 1 11C0.52 | 99.28 } 123.90 ; 107.564
4 y-g2 P 112.67 4V 93.29 } 99.47 | 100.538%
; 1-83 i 102.38 1 99.54 | 111.93 | 105.50 .
¢ ! ) [} ‘
] ] 1 ]
‘ Best | 112.67 | 99.54 | 123.90 | 107.64
' Worst H 93.45 | 93.39 | 99.47 | 100.98
Average ! 104.75 | g6.72 | 110.58 i 104.32
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YI. PROGRAM ASSESSMENT

Several faztors 1a the area c¢f overseas CVE activities
will pe dissucsed i1n this chapter, Even thcuzh they sare

indirectly reiated to the ccst effectiveness analysis, the

assessment may prcvide useful informaticn and insights.

A. APPLICATICH QOF SPSS

ot
w
ot
V-
17
ct
-
4
[\
b

Several prcgrams were develcped using the S

Package for the Scceial Science (3PS3) to analyze the data.
SPSS is an integrated system of computer prcgrams designed

fcr the analysis c¢f scaial science data., It allecws a great
deal ¢f flexibility in the feormat cf data. SPES cffers a
comprehensive set of prccedures for data transformaticn and
file manipulaticn as well as a large number cf statistical
rcutines commonly used in the sccial science.

Frequencies, ¢ondescriptive, scattergram, breakdown and

regression procedures were used to analyze the data.

B, SOURCES AND DESCRIPTICN OF DATA

The data for this study was ccllected in the two main
categories of ceost and effectiveness. The cost data was
cbtained from Coast Guard Headquarters (G-FAC) and the 14th
C.G. District accounting divisicn. These cffices are

responsible for processing the bills for reccvery of travel

and subsistence costs for the cverseas CVS program. The cost
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data 1s contained in two documents, Billing feor Sale c¢f

Material cr Servizes (CG-2621) and Travel Vouchzar cor
subvcucher (DD1251-2). The ce¢st data is ccnsidered ccmplete
in that cf the 925 btills issued during the time paricd
studied, cnly 2ne bill was ncot obtained. A ccpy ¢f the
doccuments and the raw data are contained in Agpendix A.

The effectiveness data was ccllected frem Cecast Guard
Marine Inspecticn Office, New Yecrk and Marine Safery Cffice,
Henclulu., The data used in cur effectiveness mcdel were
taxen from completed CG-840 series inspecticn beckizts, The
vessels included in the populaticn sampled were U.S. Flag,

manned, cceangoing freightships cver 100 gross tcns

tankships cver 1000 gress tcns and Mcbile Cffshere Drilling
Units (MCODU). Vessels not included in the sample were
Fereign Flag Vessels, uninspected vessels, vessels under
major conversion, small passenger vessels, seagcing barges,
inland cr limited route vessels c¢f any type, unmanned vessels
¢f any type, 1integrated tug/barge configuraticns, tankships
under 1000 gress tons, and freight/supply vessels under 100
gross tens, seagoing tugs, pilot becats, publiec vessels,
ferrys, dredge barges and yachts.

The types of inspections included in the pocpulation
sampled were Inspections for Certification (COI), done
independently cr in z2oenjunction with a drydock exam (COI/DD).
The types of inspections not included in the sample were

majcr cenversions, drydocks, repair, special inspections,
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this purpose. The program is essentially a series c¢f 1if

statements which were designed to verify the proper fcrmat
and range of variables and the consistency of variables being
dependent on the values ¢f other variables., The prcgram was
designed tc check each data line independently and print a
line ¢f data if an error was detected in any cne field. In
running the progruazn, twenty-cne errors were detected and
subsequently corrected. The program, titled Valprcg Watfiv,
is listed in Appendix D. The sample of inspection data used
with cur model tc make measurements ¢f effectiveness was
validated manually. It was more‘practical to check the data
in this manner because cf its much smaller si1ze in relaticn

to the cost data. This data, and the SPSS program used to

prccess it, are listed in Appendix B.

C. EVALUATICN OF DATA

The data preocvides informaticn about the amount and
distributicon of resocurces expended in carrying out the
overseas inspection program. One impcrtant factcer is the
amcunt of manhours committed to the program in the 2-1/2 year
pericd. The amcunt of actual manhcurs committed to the CVS
program overseas is a measure of effort put forth by the
Coast Guard. However the concept of evaluating the effort,
or use ¢f input and resources may or may not clearly indicate

that the objectives of the programs are being met.
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midperiods, partially ccmpleted inspections for certificaticn
and new ccnstruction inspections.

The abcocve selection criteria were used in order te cbtain
a more homogeneous sample which would nct be influenced by
greater variability resulting from uncommon and special
inspecticns.

The data was catergorized by the variable names listed in
table VI-1 and coded in accordance with table V7-2., The
inspecticn data was assembled in 252 data lines.

During the entire 81 and 82 fiscal years and the first
twe quarters c<f 83, Ccast Guard headquarters (GFCA) and 14th
District (fea) accounting divisions issued 700 and 22%
billing dccuments respecctively, Several billing documents
included billing for inspections performed in mcre than cne
time pericd or fcr several independent inspections. These
were separated into a tctal of 1229 data lines. Inspecticns
which covered more than c¢ne 1intervening menth were
apportioned equally during those intervening menths. There
were 662 travel claim data lines. The apporticnment of
billings and travel claims were implemented to give a more
accurate account of travel and billings by time period. The
cost data derived from overseas inspection billing documents
and travel claims was assembled in a separate computer file.
The data within this file was checked for correctness

manually and with the aid of a fortran program written for
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During the pericd under consideraticn apprcximately
229,67C manhcurs or .142 manyears were expended tc the
cverseas inspecticn program. Cf this tetal, 124.3 manyaars
or GU4.6%7 was cenducted by inspectors c¢n temporary additicnal
duty. Fiscal year manhcur tcotals are prcvided 1n table VI-3.
Because the Ccast Guard lost 20 manyears due tc travel, cnly
114.3 of the TAD manyears were actually available tc ccnduct
cverseas inspections. LComestic cffices had a mean 1l¢ss rate
cf 15.3% while the cverseas activities lcst time to travel

rate was 11,85, The average length c¢f an c¢cverseas trip

-
K]

[
O

reased 63% from 11.8 days in 1921 tc 19.2 days in 1423,
The length ¢f the cverseas trip in 1282 ranged frcm 14,6
hcurs teo 76 days. Hcnolulu, a major participant which
accounted for 30.8% of the allccated manhcurs in the first
twe quarters of 1633, had an average trip length of 35.1
days. The overseas cffices prior toc their closure acccunted
for 33.1% c¢f the manhours devoted to the program. Table VI-U
lists the overseas offices contribution to the program.
Based on manhcurs allocated in the first two quarters of each
fiscal year there was a 27% increase in overseas inspection
demand between 1981 and 1982 and a 15% increase between 1632
and 1983. There was a 23.8% increase between 1981 and 1982

based on the yearly allocated totals,
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Table VI21
Variables

Ccst Variables:

Dist Ccast Guard LDistrict cor EQ unit
Yr Fiscal year cof Irspezxticn
Qtr Cuarter and Fis:al Yesar cf Inspexticn
Ycnth — Month and Calendar Year of Inspecticn
Rank flank ¢f Irspectcer
AMTR Amcunt billed toc & particular company
fecr a particzuler jcb
EDRC Difference between billing date and
beginning date ¢f inspecticn
BBCD Difference between billing date and
T T ccompleticn date of inspeaticn
MHAW Manhcurs available fcr wWwerk per
T cverseas trip
MHLT Manhcurs lost to travel per cverseas
trip
MHTCT Tcral manhcurs per cvsrseas Lrip

Effectiveness Variables:

TIMPD Catergeory of data ccllecticn pericd
PATSO

ITYPE Type c¢f Inspectiorn based upon c¢ffice
and inspecticn lccaticn

YRBLT Year vessel was built

GRTCH Gross Tonnage cof Vessel (Roundad)

VTYPE Type of vessel

ACTMH Actual manhours to perferm inspection

STCMH Standard manhours prcjected tc
perform inspecticn

NUR235 Number of 8353 issued

MONTH Month and Calendar Year 1inspection
ccmpleted

YEAR Fiscal year inspection ccmpleted

NUISP Number of inspectors per inspecticn

STDCL Standard Class vessel inspecticn

INSCR Number of inspecters score
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Table VI-2
Variable Ccdes
Yenth Codes: Qtr. Ccde:
Cct-10 Jan-01 Apr-04 Jul-07 Cetaliov=Des ==1
NMcv-11 Feb-C2 May-05 Aug-03 Jan-reb-tar -=2
Cec-12 Mar-C3 Jun-08 Sep-=29 Apr=May=-Jun -=3
Jul-fug=-Sep =-=4

District/0ffice Ccdes

1s% District-(Besteon) - €1 T4th District-(Honolulu)- 14
2ndDistrict-(St.Lcuis)=-02 17th District-(Juneau)- 17
ard District-(New Ycrk)=C3 Headquarters a0
5th District-(lorfeclk) =05 Retterdam - 21
7th District-(if1ami) =07 Singapcre - 1z
£th District-(lNew Orleans)=02 Kche - 22
Gtn District=(Cleveland) =0 Guam -
11th District-(LA/Lcng Beach)-11 Yokonama - =
12th District-(San Francisce)=12 Ric Kcje - 25
13th District-(Seattle) -13 Ric Chiba - 37
Rank Ccdes
Ens - 01 E-7 = 17 GS=11 = 11
LTjg - 02 E-8 - 18 GS-12 - 12
Le - 03 E-§ « 19 GS-13 - 13
LCDR - C4 CwWC2 - 22
CDR = 0% CW03 - 23
CAPT - 06 CwCYy - 2Uu

TIMPD Codes:

Aug 79-Nev 80 __ 1
Dec 80-Mar 82 __ 2
Apr 82-Jul 83 __ 3
Datso Ccdes:
New York 3

Henclulu 4
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Table VI-2 (zont)

ITYPE Ccdes:

Foreign Inspection/Foreign Personnel -1
Comestic Inspection/Demestic Personnel - 2
Fcreign Inspecticon/Dcmestic Personnel - 2
VTYPE Ccdes:
Supply Ves=el -1
Freight ship - 2
Tankship - 3
Mcdu -4
{ Liquified natural gas carrier (LNG) - 5
Standard Class Ccde:
Vessel Type/Size Inspecticn for Inspection for
Certification Certification (w)
Prydock
Supply/freightship <300 gt 10 11
Freightship > 200-19,099 gt 20 21
Freightship > 20,000 gt 22 23
Tankship > 1000-19,599 gt 32 33
Tankship > 20,000~39,999 gt 34 35
: Tankship > 40,000-74,999 gt 26 37
| Tankship > 75,000-124,999 gt 38 39
L MODU 4o 41
LNG Vessels 50 51
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Table VI-3

Allccaticn to Overseas Program

FY TAD TAD(2) Prcjected(3) Projected cral Tetal
local local (ME)Y  (MY)

(MH) (MY) (MH) (MY)
81 70723.5 41.9 9582.4 5.7 80205.9 47.5
g2 87520.5 51.8 3335.5 2.0 30856.9 52.8
83 68508.5 40.6 -——- ——- 6850£.5 UuC.€

82 comprised conly cof 1st and 2nd quarters
Manhcurs / 1€38 = manyears
Standard amcunt c¢f time spent while nct on TAD

~ o~~~
WA —
e e

Overseas Cffice Contributions

FY TAD TAD Local(2) Local Tctal Total % % of
(MH) (MY) (MH) (MY) (¥H) (MY) Total Tctal
TAD

81 25865.7 15.3 9582.4 5.7 35448.1 21 hy,1  36.5
82 17933.3 10.6 3335.5 2.0 21268.8 12.6 23.4 20.5

83 =—mmmem memm mimial eme emmmme- ———— e —me-

(1) Overseas Activities closed in April 1982
(2) Standard amount of time spent while not on TAD
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There is an apparent relationship between the length cf
an overseas trip and the availability ratic (MYAW/MHTOT).
As trip lentgh increases, this factoer alsc increases up tc a
peint ¢f 21.9 days after which it levels off. This
relaticnship is illustrated in the graph c¢cntained in Figure
VI-1. The overall rating cof 85.1% (Table VI-5) compares
with the overseas activities rating of 88.2%.

In cur sample of inspecticn data we found the actual
marhcurs expended by inspectors an average cf 160% greater
than the standard manhours listed by the Coa;t Guard for the
particular inspections (Table VI-6). There was alsc a
significant decrease in the rank of tﬁe perscns cconducting
the inspecticns cover time. In 1981, 73.3% ¢f the perscns
conducting the cverseas inspections were Lieutenants (0-3)
and above. However in 1983 only 48.8% c¢f the inspectcrs fell
in this range. The average time between the completion date
of an inspecticn and the date the ccmpany gets billed has
decreased from 181.8 days in 1981 to 160 days in 1983.

Finally, it was noted that the Far East was the area most
visited by Coast Guard inspecters in carrying out the
overseas inspection program. This area accounted for 54.6%
or 626 overseas visits. See table VI-7 for a breakdown of
visits by major geographic area. Additional tables and

charts are contained in Appendix C,
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Table VI-5

Availability Ratio (MHAW/MHTCT) By Distriet Offices (7)

Cist/cffice

Boston
St Louls eeew-
ew YOorX —wee-
Horfclk
Miami
Yiew Crleans -=-
Cleveland ====
LA/Lcng Beazh -
San Francisco -
Seattle

- - -

Entire Pcpulaticn --

Mean

~3 <0 0 WO =] (0 (D OO
ONPIONRNWOED

I ONCD 55 o N0 WD) -

&€5.1
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Dist/cffize

Honolulu
Juneau
Headquarters -—----
Rotterdam
Singapcre
Kcbe

Guam

Ric Kecje
Ric Chiba

- > - -

- - v -

Mean
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Table VI-6

Mean Actual Marnhcurs as
Perzentage of Standard Manhours

Cargc Vessels

Type of Inspecticn: CCI C01/5D
< 300 gress tons 1£1.77 (18) 158.67 (L6)
300-1¢,939 gress tens 179.232% (46) 128.3% (12)
20,000 gress tens 152.9% (12) 127.6% (%)

™ )

Tank Vessels

Tvpe cof Inspecticn: Co1 CCI/CL
1000-19,969 grcss tcns 61.0% (12) 1147 (2
20,000-39,959 gross tcns 165.0% ( 2) 102.14% (2)
40,000-74,99G gross tons * ( 0) 211.5% (1)
75,000-124,8GS grcss tens 92.0% (1) 222,87 (1)
Mcbile Offshore Drilling Units
Type cf Inspection: CCI CCI/DD
9u4.5% (&) 122.9% (9)
Liquified Natural Gas Carriers
Type of Inspecticn: COI C0o1/DD
59.5% (1) 134.8% (5)
NOTE:

Number in parenthesis represents actual number of
vessels in that particular category in sample
population.
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Table VI-T
Inspecticns Locaticn
Area dumber of pA
visits Total
Afrisa 34 7.3
Eurcpe 196 17.3 .
Far East 626 54.5
Nerth America 92 é&.0
Scuth America 94 8.2
Mideast 21 1.8
Others 33 2.9
113
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Table VI-2

F¥ean Trip Length by Distriats/Cffices

Cist/Cffice

Besten

St Leutis

New York
Nerfolk

Miami

‘'ew Crleans
Cleveland
LA/Leng Beach
San Frangsisae
Zeattle
Henclulu
Juneau
Headquarters
Rctterdam
Singapcre
K.be

Guam

Ric Keoje

Rio Chiba

FY&1 Fyg2z FYas
MTL {(days) MTL (dsys) MTL {cdays)
13.3 13.9 6.3
—— 14.5 42,8
8.8 12.C 1€ .4
20.8 3.l 2.0
2.8 12.2 42.7
10.6 9.6 a.5
4,3 -——- 2€6.7
21.8 54.2 u3.5
25.0 17.5 21.6
331 15.4 13.6
3.8 28.9 35.1
1R.6 ——— 24.9
19.2 14.3 -———
b.9 5.8 ———
3.5 3.7 -
G.0 13.6 ———
-—— 2.5 -
42,4 15.€ -
co— 2.4 c——
11.8 13.8 19.2

Entire Populaticn

R e R,

114

R S SV VVVRUR P U R e e - L ..—-“w
.

doss




Table VI-9

TAD Manhcurs Allccated by Districts/Cffices

Dist/0ffices
Besten

St Lculs

New York
Merfelk
Miami

New COrlesns

Seattle
Henslulu
Juneau
Headquarters
Roctterdam
Singapcre
Kcbe

Guam

Rio Koje

Rio Chiba

Tetal

FY &1

€2367.81

t
1

- . S — . " T Aman - -~ " S K M e A W S e S e o = e - r o s

-

70723.5:

®* only first two quarters

ST e Y o oidies b, -~ .
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Table VI-10

Comparison of Quarterly TAD Manhours

MIO New York:

Tetal % of :

Qer Manhours Total Change
3-82 72%1.,6 4y.,7 2930.8
b2z 5062.¢ 17.3 -20.5
1=83 10516.0 28.3 167.0
2=-83 12651.2 40.5 20.3

MSEC Henclulu:

Tetal 7 of 2 .
qer Mankcurs Tctal Change
3—82 2“91.1 1503 -u203
4382 10012.8 34,2 302.C
2-83 3221.5 20.7 -21.2

Table VI-10 shows the recent quarterly TAD manhcurs
expended by the two major offices participating in cverseas
CVS inspections. While there are significant fluctaticns in
the quarterly amounts fcr beth offices, the fluctuations are
greater under MIO New York., Fluctuations in demand within a
period of one year to the extent indicated in this table pose
scheduling and planning preblems and make it difficult to

project necessary force levels at these units.
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VII. EVALUATICH CF ALTERNATIVES

A. EVALUATICN OF QUANTIFIED FACTORS
The ratics cf cost to effectiveness for each alternative;

under their respective fiszal quarters and for the

(@]

effectiveness mcdel and each of the three variaticn

included; are listed in table VII-1, The quarterly cperating

{2

2Csts are takKen frem table IV~.g, The effectiveness s22res
are2 taken frcm table V-4, In evaluating these ratics, it
should be ncted that numbers ¢f smaller magnitude are

desired. Referring tc the table, the ratics attributable tc

alternative cne are clearly supericr to thcse atiributable ote

O

v
[$]
(o2
o
o))
-
]
(14
Q

re

<

&)

alternative twec. The best, worst and average

.-

frecm eazh of the fcur fcrmulas 1ndicate 2 cons
improvement in score when the overseas c¢ffices are clecsed.,
This 1s true even when the unusually low values fcr quarter
382 are excluded.

In comparing the results of the formulas listed in table
VII-1, there is a general increase in effectiveness scores
and a resulting decrease in the ratics under fecrmulas 2 and 4
where actual manhcurs are compared to standard rather than
average manhours., This is due to the fact that standard
manhours were found t¢ be consistently lower than average

manhours for similar types of inspections within the sample.
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able VII=1

Cost Effeztiveness

latics

379
1053
962
g5¢8

379
1053
£38

qor Effectiveness Formula:
1 )
--------- fmm———————_
Alt 2 : 1 H 2
: :
1-81 Y1546 L 1uuT
2-51 \ 1760 : 1714
291 : 2669 ; 2378
471 ' 2252 H 228
1-92 1 2275 1 2117
2-52 i 1715 H 1577
1 1
[} ]
Best ! 1546 H 1457
worst ! 2660 ! 2278
Average! 2C532 : 19032
.............. D ermccccceeeccccme—eae
] ]
1] ]
Alt 1 ! H
] 1
] H
3-82 i 42y : 472
4.22 : 929 i 1121
1-83 H 10€1 H 1081
2=383 H 1087 1 1083
] []
] i
Best ! 424 ! 472
Worst | 1097 H 1121
Average) 875 g 939
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The use of equal weighting factors in fcrmulas 2 anc X,

instead of the assigned welights, alsc had the effexr <of

inereasing effectiveness sacres, althcugh to a lesser deoree
The use of equal weilighting faztors in the mcz2el zls¢
decreasad the wvariability resultinz from a decrezse 'n the

welght assigned tc actual manhours whicsn waz found <c
generate mcst of the variab:ility in socres.

There are i1mprcvements in the effectiveness sccres in
mcst c2ases under alternative number cre, Trhe effectiveness
sacr2s for alternative cne are egqual tc cr greater than %% 1n
three ¢f the fcocur quarters measured using the basic mcisl,
and the average 32cre of the fcur quarters is above 120, &
s2ere of &5 c¢r above 1s ascumed tc be within azcoptable
limits. The effectiveness szcres for alternative one are
equal tc ¢r greater than 65 in 12 ¢f the 15 za3es meacured
when including the three variations 2f the mcdel., Thris 13
a2cmpared tec a number of 12 cut c¢f 24 2a3ses under alternative
twe having a sccre c¢f 95 cr better.

The compariscn of quantified cost and effestiveness
factors therefore leads c¢ne tc conclude that the cverseas CVS
offices should remain clcsed. There is, however, cne fazter
which sheould be considered in the evaluaticn of effectiveness
scores. When the overseas cffices were open during fiscal
1981 and the first half of fiscal 1982, the porticn of

cverseas TAD 1inspections carried cut by fcreign based

persconnel was about one third of the total performed. This
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average 13 tased on the agmcunts ¢f TAD menhcurs zvzileils O
F DA 3 - o B ~ oY - . -
work {(MHAW) expenca2d by perscnnel attazhed T oL.l. LT

fereign offices during that pericd., The effectiv.nose Cilr=.

for each quarter were therelire welghtzd 1n Davor- 20 7

sceoras atirtsatatle ¢ 1nspecticns actad oy V.D. Tl
p2arscrnnel 1n atacriance with the mix inspestiIind ne il
during =2ach quarter, Even thougbh mcst ¢f tne manniur

3ilctred T2 the foreigon bacaed perscnnel were ngpamt oon Tl
rnspecticons, their peroicn ¢f thne Lotal 1nspestiins EV RS R TR
cne third ¢f thne tctael, Th13 means most Une TlTouame U T2
cversess cffizes bPad ¢ relatively mincr effezr ¢n ~ne Cv2rzlil
methed of cconduzsting overteas CVS azltivitiol, Thioo=mlz

means that the effaectiveness mcdel essantially mesesuired o2
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imporcvements in effectiveness =Sz22.re3 may bz 1nire
apprepriately attributed to a general imprcvement irn the
quality ¢f inspezsticns rather than te tne 2lcsure ¢f the
cverseas c¢ffices., This facter als¢ leads tc the zcnclusicen
that the level of perscnnel staticned cverseas would have tc
be greatly increased if the ¢ffices were to be recpened and
if they were to be expected to acz2emplish a mere substant:ial
poertion of the worklcad. In closing, we feel it is important
tc note that there were some substarntial differences 1n

effectiveness s2ores chtained under alternative twe between
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recpectively, by ULI.
bazad perscnnel for the 3ame guarters and usiny firnuls Irne
wers 55.22 and 52.25 respeatively, 2 decsreas2 cf zcver 107,

. - - - [al {
whaere a sz2cre c<f 170 f{or

quarter

inspecticns perfcrmed by U.S. based perscnnel woes almest 187
tetter than tnat of inspecticns by foreisn based perscornel.
T, ASSESSMEINT CF LCN~QUANTIFIEC FAZTCRS

Az diszusseg in chaptzar Swe, guantificble faooors vend co

take preczedence cver ncn-quantifiable fazters., Lecisiins are
scmetines based on insignificant fasters that can be mezasured
with precisicr, while the crucial unmeasurables arve
neglectad, It 13 the purpcse ¢f this secticn te address scre
¢f the ncn-quantifiable issues that have an 1mpact on the

acst-2ffectiveness of coverseas 1nspeaticn alterrnatives,

Informaticn gathered by headquarters planning perscanel

from several major inspecticn/safety ¢ffices highlighted

several key aress:

1) Perscnal Safety - Safety and security are deay by day

watchwcrds., Respect for human life, especially in the Far

East, is ccnsiderably less than in WwWestern naticns. Nc

formal procedures are currently in place t¢c handle medical

emergencies for TAD inspecters.
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2) Lcgistias - The workplace for the inspecteors is as diverss
as zan be 1magined. Each area has its cwn language, culture,
standard ¢f living, transportaticn and ccmmunizaticn
prcblems, The "Fly American Pclicy" increases the 2omplexiny
of scheduling and increases the lcst time due to travel.

2) Language ard Culture Differences - Inspectors experiernce
numercus problems due to unfamiliarity with laws cf ccuntry
as well as customs, Several ccuntries dec nct allcu

S a sensitive iszsue that reduzes

-

urasecempanied wemen., This
tne <pticns available te office managers and Ireates
ineguitable distributicn of assignments in cffizes witn
female 1nspecters.
4) Personal Financial Burden - There i1s a prcblem in drawing
sufficient amcunts ¢f advance for travel znd per diem. The
maximum limits vary from $250 to $500. Cur data ilndicated
thatthe mean amcunts billed are substantially higher than
these 1limits., It 13 <ccnsidered that per diem rates are
sufficient in the large cities where higher rates have been
established. In the tcwns near the shipyards rates have
often nct been established sc the minimum rate of $50 a day
is in effect. This is wusually 1i1nsufficient tc ccver
expenses,

The above 1issues, coupled with lcnger duratiocns cf
overseas trips and erratic separation in some instances f{rcm

dependents, are likely to have an adverse effect on morale,
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Dur:ing August cf 1883, a tc¢tal cf 43 letters were czent to

varicus maritime crganizaticns which were fcund t¢ have

1)

nrumber ¢f recurring overseas inspections. The letters were
designed t¢ scliczit narrative remarks in several btroad areas
2cnzerning effezcts cn cperaticns resulting frcm the recent
delegaticn of authority tc the American Bureau c¢f cShipping,
and the clcsure of the cverseas CVS cffices. A& tctal zf 12
ccmpanies responded to cur letter, Cf the 12, fcur are
involved in the cperaticn ¢f ¢ffshere supply vessels, five
cwn cr cperate mcbile offshcre drilling units and three cwn
cr cperate freightships ¢r tarkships engaged in overseas
shipping.

While all ¢f the respcndents indicated that the clcsure
cf the cverseas offizes did act have an effect cn the amcunt
of pericdic inspections requested cverseas, there were scme
misgivings concerning the recent changes. In cur discussicon
of the respcnses, several comments made by respcnding
companies will be quoted. The type of c¢cmpany will be
described, but we feel the identity ¢f a company need nct be
disclesed.

The respondents which ocwn or operate ¢ffshore supply
vessels identified the cost of the reimbursements made tc the
Coast Guard for overseas inspections as an eccnemic hardship.
One company remarked: "The main disadvantages we have
discovered since the clcsing of the U,S.C.G. overseacs

cffices, have been economic in nature, with the high cest of
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travel, per diem and related expense
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Ancther company referred tc prcblems invelving costs and

stency.

re-

inspeztor 2ons

"Cbvicusly the 2lcsure has had an adverse f:
impact and has created problems that affec
satisfacticn with 1nspection functicns. One signi
problem has been in inspector censistency. Many ¢
have nad to draw inspecters frecm wherever thsy 2culd
them, A number of these individuals were inexperienced and
nct adequately prepared to cperate alcne in a remcte
location. This indicated tec us that the Goast Guard was
operating in an cverlcad 2cnditicn."
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One ¢f the five respondents which own cor cpérate mobiie
cffshere drilling units cited problems in scheduling for TATD
inspecters while the other fcur reported nc significant
delays or problems in this area. Twe of the five ccmpanties
identified problems involving the competency cf travelling
1inspezters. One of these ccmpanies remarked that their level
cf satisfaction had decreased since the closure cf <the
cverseas c¢ffices., "...the cverseas cffices, particularly
Rctterdam and Singapore, were staffed with perscnnel
expr~.enced in the coffshcre drilling industry. They
understocd the vast differences between a drilling rig and a
ship. They were also familiar with problems particular tc
overseas operations.,” A second company stated: "There seems
to be fewer competent inspectors, and the inspectors that are
available are generally stretched so thin they cannot devote
the time necessary for each vessel." This company also
pointed out that communications between an inspector and his

home office, which are sometimes needed to resoclve precblems
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cr disputes, are adversely affected by the lcng distan

(W)
(1]

travelled. They rezcmmendad that the Ccast Gusarc chiculld
recpen the fereign cffices cr delegate mcore functicnal
adthority to the American Bureau of Snipping or Ciaer

agencies that are mcre avallable cverseas. A third ccmpeny
replied that cecntinuity in fcoreign snipyards 15 now
practically ncnexistent, It is interesting %tc ncte that
cempanies invelved in the cperaticn ¢f cffshcre zupply
vessels were 2cncernad with the costs ¢f inspezticns, while

scmpanies invelved in the cperaticn <f mcbile offsrnire

(]

drilling units were more ccncerned with the ccompetency ¢f the
insgeztcrs.,

Arcther prcblem pecinted cut by several ¢f the recpcndants
inveclved the nonavailability <¢f 1nspectars fcr special
inspeaticns tc correct pricr deficiencies or fcr shop
inspections cf approved safety cr life-saving equipment
ovarseas, One ccmpany made the fcllowing cocmments in this
area:

"Liferaft servicing/inspezticns are a major prcblem in
scme areas. Since we cannot afford to shuttle Coast Guard
perscnnel arcund the world, we have tried to use the
approved third party inspecticn procedure. However, many
of the areas in which we operate do not have U.S.C.G.
approved facilities. We are, therefore faced with the
choice of keeping rafts onboard past the inspection date or
shipping them out of the country which takes from 3 to 6
months, As regards outstanding deficiencies, the item
would have to be extremely grave to warrant the cost of a
second inspection trip. We try to assure the ccgnizant
OCMI via written confirmation of compliance. To date, we
have received a fair respcnse tc this procedure.”
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The respcnses generally indicated that frcm trne

perspective of these companies, several prcblem areas have

[©]

aris2n as a result of the 2lcsure ¢cf the cverseas offices,

Prcblem areas 1i1nclude such facteors as schedul:ln

ca
-

availability <f{ inspectors, the z2cmpetency ¢f TAD 1rnsp2ctors,
cemmunicaticns and the 2centinuity of enfercement pclicies.
These same problem aress have z2cncerned CVE pregram managers.

se

O

It 15, 2f course, not kncewn whether the percepticns =f th
acmpanies whe did nct respcend, and others, wcould substantiate

the comments rezeived cr nct.

C. PELDINMG LEGISLATION

There are several bills tefcre Congress that if enacted
will have significant 1impast upon cverseas inspecticn
aztivities., One cf these bills 135 the Merchant Marine 4zt cf
1983, an administraticn bill, tc amend the Merchant Marine
A2t of 1926 tc extend tc U,3. flagship cperatcrs authcrity to
construct, reconstruct, cor acquire ships cutside the U.S.
withcut ferfeit of eligibility fer operating differential
subsidies. If implemented it will most likely increase the
marhours allocated tc cverseas inspecticons, Charles 1I.
Hiltzheimer, Chairman and Chief Executive Officer, of Sea-
Land Industries Investment Inc., during congressiocnal
testimony, suggested a revision to the act that wculd permit
nen-subsidized U.S. flag ocperators to use tax deffered

capital construction funds for acquistion of foreign-built
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vessels. This revisicn weculd tend tc increase the s3size oY

the U.S, fleet.

8]

Finally, implementation of tine Carzc Preference A2t woiull

U

require Faderal agencies engaged 1n commodity excort and

O
e

tmpcrt by ship tc transpsrt at least § cf carge=z2z Tty U.o.
cf

flag vessels, The shcrt term impace tnis bill 13

1]

Xis5tl

e
]

deperdent upcon the utilizaticn ¢of g capacity. The

lcng term 1mpact would be an increase in werklcad ccnzerning

o8
v

peri1cdiz 1nspecticns ¢of the U.5, fleet.

L. RECCMMENDATIONS

The fcllewing reccmmendaticns are offered as a ra23ult of
this analysis:
T That further resear:h be ccncduxted tn the area cf
estimating, measuring and evaluating the effectiveness cf CVS
activities. This 1ncludes the fcocrmulaticn ¢f relevant
effectiveness models cr measures 3uch as the cne used in this
analysis and the design of prcocper prcaedures tec validate
them., Contrary to the views expressed in the CVS Cperating
Prcgram Plan for fisczal years 35-94 that <here are nc¢
accurate quantitative measures of effectiveness; and that
effectiveness must be inferred from changes in accident
rates; we feel that workable methods of measuring
effectiveness can be devised that are nct necessarily

predicated on safety reccrds.
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In this effecrt, a precjecticn &I fusnure
demards for cur servizses, the inpaczts ¢f pending legizlav:icr

rnal decisicnemaxerz and cur
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travel time and billing delays are to a3 great extent
depardent upcn cvars2as werkloaa. Subzstantial increases
future woerklcads due to changes in the legal cor eccncmic

fad ~ Y y -~ - iy e = o
n 3 nificant 1n2reases 11 tnese

env.rcoment 2culd resulc

'™
=
OB

st3 and, therefcre, 1ncrease the desiraoility of recpening

acme leval of cverseas facilit:ie

(%]

2. In the evenrnt that the cverseas coffices are reopened,
alternative methcds c¢f recovering cperating expenses incurred
should be explored. An equitable means of alloccating cffice
cperating exrenses tc the partiez that mcre directly bernefit
from their services wculd be an area of concern.

4, The Ccast Guard shculd evaluate whether c¢cr nct it wculd
be beneficial to provide scme level ¢f language training fcr
CVS perscnnel. This training could be designed tc acquaint
an inspector with some of the basic language and <cultural
differences and better prepare these perscnnel for situations
involving medical and other emergencies.

5. The pclicies concerning limits ¢n the amounts of advance
funds which may be drawn by inspectors shculd be reevaluated.

Essentially, thi1s would invclve an effort to remove financial
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APPENDIX C: COMPUTER TABLES AND LISTINGS

SPSS BATCH SYSTEM  sppeNDIX 2
11/2¢c/82 FILE ~ MASTER]

RANK RAMK CF INSPECTOR ( ry.g1)

CATEGORY LABEL COCE
2.
3.
4o

8
- &

1l.
12.
22
23.
24.
TCTAL

ABSJLUTE
FREQ

41
154
113

31

169

- CREATED 11/30/s82

ReLALIVE acuiee gyt
(PCTI (PCTI (FCT
Se8 9.E Seé
3€.9 3645 4. €
27.1 i7.1 73.¢
Tate Te4 8leZ
1.9 le$ 83ec
0.2 Oecz 83,.°%
0.5 0.8 8349
48 “a & 887
58 S5 ¢ 9465
£ 5.5 130.¢
126.0  100.0

TSl A




T Y

SPSE BATCH SYSTEM

11/3¢C/82 FILE - MASTER1 - CREATED 11/20/83
RANK RAMK CF INSPECTOR { FY-3Y )
CGCE .
2e ;uu.‘u;s { 41)
2, %t!t‘tt”.‘ttttas‘uaa:oot”tttttot*ta“ { 154)
be %Olltt‘t‘tt‘ttt“tt“OQO“"‘ { 113)
&, iuo‘un ( 211
1
. §st ¢ 8)
i

11. * ¢ 1
i

12. :' ( 2)

22Z. i"." ( 2¢)

23. ?o:soa‘ ¢ Z4)

24 %t:»:oo { 22}
%.C..Q.'..I'I.....l.I...I....lI.....-...x'-.l.....l
¢ o 12C le 2¢¢
FRECUENCY

Pt a8 GRS, LED pRIN
xoRfosis 1592 EWNESS 1:98% RANGE
PININUM 2.C00 MAXKIMGHF 24.30¢C
VALIC CASES 437 MISSING CASES c

170

R

[0
es s

O~
Py
oman



SPSS BATCH SYSTEM
11r7z2¢/782

RANK RANK CF INSPECTOR (FY-82)

CATEGORY LABEL

FILE = MASTER]

COCE
ll

2.

3.

be

Se

- X8
12.
17.
224
23.
24.
TCTAL

- CREATED 1l/30/83

RELATIVE ACJUSTED
ABSOLUTE  FREQ PREC
FREQ (PCT) (PC1)
2 Cod 0o4
33 €es 6.5
217 42.0 43.C
115 22.8 22.8
11 2.2 2.2
31 €.l 6.1
3 c.6 0.¢
2 Cet [P ]
3 8e5 85
21 4a2 402
27 5.3 .z
505 10040 160.C

17

© s




SPSS BATCH SYSTEM

11/20/8: FILE - MASTER] == CREATED 1i/3Q/s83
RANK RANK CF INSPECTCR (Fv.B82)
COCE ;
le * | 21
i
2. it*’ { 33)
3 ;ns:tttsaatas::s:.tcoov { 217
4. sllt‘l‘tt‘ttﬁ { 11%)
1
1
Se #8 { 11)
i
€e I"’ ( ERY]
1
12. * ( 3)
1
I
17. # 2)
i
22. 30"* ( 43)
" 232 }" ( 211 )
24, }"' { 27)
I.“.O.I'lx..'...'-.I‘...Il...1.0..‘...';‘.'.‘..
Q o] 200 300 40
FRECUENCY
MEAN 7.063 STIC ERR Q.23% MECTAN _
MCDE 34000 STC DEv Te534 VARIANCE
KURTCSI S Ceb11 SKEMNESS 1.58¢C RANGE
MINTMUM 1.000 MAXIMUM 24.00C
VALID CASES 505 MI SSING CASES 4

172

[ S11.3
Lt
e s
O=dn
owWno
Oms

T

B3



SPSS BATCH SYSTEM
11/7:0/82 FILE - MASTER1

RANK RAMK CF INSPECTGR (FY-83)

CATEGORY LABEL CGOE
l.

2.

3.

“e

5.
i2e
13.
17.
22.
23.
24,
TCTAL

- CREATED 11/20/83

RELATIVE ACJUSTED
ABSOLUTE  FREQ FRES
FRE G (PCT) (PCT)
10 243 3.3
48 15. 15.¢
116 38.8 38.8
28 Sel S.1
3 1.0 1.C
3 Ce3 0.3
1 0.3 .2
7 2.3 2.3
60 1645 19. ¢
18 549 " 5.5
12 ER 3.6
507 16040 1004 0

173

-T

oxnO

omc
W -0

o W
3

57.1
b66e &
676€
68.1
08,4
T0e7
9Cez
6.1
100.C




SPSS BATCH SYSTEM
11/2¢/83 FILE - MASTERL -~ CREATED 1i/20/82

RANK RAMK CF INSPECTCR (FY-83)

le 833 ( 10)
Ze ¥V4FBABEBERES 48)
e IVISSIBARVBEEIUREISEAIISISEEE RS | 115

4e $B39%suE | 286)

Pty @5 Sodts I Pt ims I bt Pt U8 0t

s 3)

1

I

* | 1)

i

1

s ( 1)

1

1

*ea | kg

i
;a4ttaat‘0t:.att { €C)
gttttt { 1€}
1

1
24e ;“‘ { 12)

v
®s vseeseeitencny

l.i ..1
lzC leQ <CC

IOOOOOOOOOI..OOOD eeeloseccscs

¢
FRECLENCY

Eintin
[ S e L}
th XMOO
wiae D
o

£ 0OVO

es e ®
©O~0\n
OO
0O Ol b
<z
» M
neo
—
me- 3>
r 4 4

n

m

tom
Wity
)
ol
omo
Crmitn

o
-
x

¢ CASES

174

— ERSRPLYS S




SPSS BATCH SYSTEM

11/30/82 FILE - MASTER] - CREATED 1i/30/83
RANK RAMNK CF INSPECTCR (CUMULATIVE FY 8)-83)
RELATIVE ACJUSTE
ABSOLUTE  FRES FRie
CATEGORY LABEL CODE ' FREG (PCT) (PCT)
l. 12 1.0 l.¢
2. 122 49 94§
3. 490 35.9 394
. 256 26.8 2046
5. 5 3.7 3,7
6o 39 26l 362
ii. 1 Cel Ol
12. 6 Ce5 Cos
13. 1 Gl 001
17. s Ce? 0.7
22. 123 1C.0 106 ¢
23. 63 5.1 51
24. 62 .0 5.0
TCTAaL 1228 1080 1004C

175

[}

U -7

O O » VOO
L] ¢ OMNC
M N =%

Tl.¢
75.2
78e4
7845
79.C
75.1
79 €
85 €
958

100.3




SPSS BATICH

11/32C/82

RANK

CCCE

Ee

ll.

1z2.

24

SYSTEM
FILE = MASTER] = CREATEQ 11/3Crs83

RAMNK CF INSPECTCR /CUMULATIVE FY 21-83)

L 3
-

12)
PRI IR E . FE L L I 122}
EXXIET SIS I RS PR E RL PR RIS RRESR RIS TR EYELY P L L T NG 450)

SPISEIRBREEEFISNEIXESFISEHS | 25¢)

s U et At 3t NP4

I
ssees 45)

sax ( 391

-

1)

L 3
-

6)

1)

L 3
-—

9) - *
tIREEEI2 212 L Bt 1229

sdeens | €3}

ey TS Yoo Tl o R T To R Tt ol ek Tt
-

seesner | €2)

loesecosssoslonsecne [

FRECUENCY

.ol
5G0

Reproduced from
est available copy.

176



P53 BATEM SYSTER

1043052
3 MASTEAL  (CHEATICM SATE e 43730/
e e e e s e mamam ... " CF S LB PIPULATICANS wmme oo emem e -
CRITEILIN vallagLk “mde NRCJR 5 Y
EICAEN ITun Y A832n " any
ov  Ilgd CNEST kRS
+AUIABLE wet YaLLE LadEL Sunm MEA FREI 1) YARLAMGE L]
FOR ENTINE FLFULATE 92588 (784 2614 %428 3isevCiv LidaseeinTe ama)
163 »i _oéediesTSe 4wl
s 3 Zefudue v : .
ie 33 Theeceaiiy o e}
a. FEH alesdis <1
sie $33 Scr3easdald 0 N
Tae 333 1 o
23¢ . o
53% ' <
83% (ST
9% . a3,
. 952 ~a375.4037 204
S 95 L w . .
T G (176040233 o <
Si2, §gn WiTeradges b o
Xi3e 138y ( 2
H H N ' “
) 338 & . s
S22 33¢ 5 \ o
(3534 395 < [T
£idl o3 3 ‘ e
el 353 3 N Y]
Tea FET G ( 3.
157 530 o t EN
- 2 48 brd i 1 aq)
: Lwes. 4995 ' 3
7 i 1393 % 4 81
1 s <93 I IS
L i 3¢ 39 v .
: T ¢ il . N
3 933 H 16500986 1 ey
T 330 < ey . .
ie $200 ¢ AC589ae5715 . .l
37 339 'Ng Tek5,,.058 g
i anyl € 1;¢300,9747 ' 2
2 1995 aved _Eﬁcf.uu . i
ST 990G ] ) i "




SPSE BATCH SYSTEM
CRITERICN VARIAZLE mnas
VAR[MLE

TR

Aot Stmgatirhre)
S Ay

IO LI

cTh

ROOODDUTMIENNET I
e teas abat 0 absah s ab oo
oAt Ao Aot At

piph

n
3
»

%

pri it piphdsind w0}

PPt rbodpbaboudy

OO

o
3
(2]
-
%
-

~
o
-
.

teersesesnets

P LA

~
o

-
chsstave

RO d P

VALLE LABEL

n
[
=

— e
ey
Criemslrd:
Ol

™
».‘{
bt
COLOOLOOOOBONN
SBOOOEDOOCHLNN

w
Lt ek Al
i 9'3 s 30 K
TS Py

g3

C@OHO00

178

il/30/82
nEAN S0 Cev VARIANCE
257, 3000
45207128
&8, 8200
s7is 5233
ig8 fa0
'y
34
& uwd
5503586
73 134 A
T 3idgnaaes
-3 . . o1 S0t
15505433 8330048 iz
77,5827 3ilel53  i534Z9.9815
<00 Seeacin ERE ) 3¢
250 HA
Soy
«dad 58
829w 58
i 35
=
& i
Qgg «¥3
BN o
EFS 32
£33
(550 3
o11 5690
gi"l_ 1087
ot i
e oo
el Jie
S39 [
230 3574
i 4l
330 Ehid
578 0767
(5] 9973

>

w

»
OF -k etp 4 @

I

-

>

&

w
Ll e e A AR IR LT B R AR AT Vv
a8 JUSSLIILOND rbnllll

»

-




SPSE SATCH SYSTERM

CRAITERICH
VARIABLE

QODOOOOUT OGN

pomiabelitastednliogt ey

S0 b o p ot o/ p poy

TR

4414

=1
i
g

OO

THREIIAO 00 W W ks
e

oot
A ne,
Pyt

VAR[AELE mtAw

B WL e

-

& vt

Sy e

»
-

VALJE LJBEL

.- s
- R O # e AN
b A B flouD w4 walpiagar

Foturkeng b ms T N Iue

wh e
Rt Y™

._
Eb

1673409
lleeiinsd
Ti04. 4089

a6

»i503

2aQ94,cel;

ie
W35

L..58.

vaife

179

11s30/83

3

~C O 00

OWOe QOCD

4t

' ' . -
GO OUGH B A Ot DB N
O OCGink g OLU

OCVLVE OGO

BRI Cana B

BAtur g B limin L

-t

a0 6L

vew3J3
bead TTLAH)

1MGesteid
%

1eioudlTa
3 8209 %0

B R 1

~
.
e ——

v
e

Sa
-p

.
rora O

-

SLULLTULLSILEY

I
Ut Bod S B-OURs B s D na




e

SPSE BATCH SYSTEM 1i/30/83

CRITERICA vAFIARLE MeAB

VARIABLE [=+1-1] VALUE LABEL SUn hEAN 510 Ckv VARLANCE
£1s57 12 3050529 $3095.6618
33 150 bttt 3§ 4i8332203¢
cis] ioe wireniia LadpadesFil
€157 3C. ov el
TCTAL CASES = LYY

180




SPSS BATCH SYSTEM iaf30783
FILE PASTEFL (CREATICN DATE » 11/20/80)

- e em e v e eaeemeomeea= H5ESCRIPTICN CF S LB PCPULATICMNS ==ececeoemacoesea
CRITERICH VARIABLE  Wraw PANRGUR S AVAILADLE FOR - WTAK
ERGKEN DCan 8V YR FASEAL YEAR TR INSPECTICH
v Dier CCAST GuUARD CISTRICT
PR AP L L A e e
vARIANLE otE YALLE LABEL Sum MEAN £13 Cv VARIANCE o
FOR ENTIRE PCRLLATION 192586. (54 251, 2228 325,933  10a836.2676 ee2)
R . 6¢ 1 §5 o9
c187 : 5 $] pAY
i : i g 3¢ 3
“ 3 ‘
: : { 1150 ‘;g -
£ : H $823 . 23
g . 600 0% gl
5 1+ 2 3o H e
c Ll
t ; . hb4 s g 13 i o
? i g MRl " i
- ) »
E1dy 312 ¢is § i3134a8 i3 741
z}8 35 935io9%30 1505398 EN 5%
.
£ 3a 543806997 58801360 7 H]
" a2, 735104 €425 275, 9098 3082074 pros)
1 : ilacricEt 3iies 3Eilfde bey
&1 : £3504838 33055 ¢ i
313 : 1036624989 2830 fome 2 Y
H : jEe8:8998 NI 24 i
5131 . $4350 %994 4303 3¢ Sei
£ 1 isde1s8) g ¢ i
£ 15 Zeshe £997 EEE 36 19 N ‘%
3 ive L8 34 ' 3 Se3. 1% 1 28)
g ? - $] 9 ..;3 [4 kY]
H . 2537 1498 131015 %4 321
§ 3ic 2372500 liias i 7
g . Sihhe 1494 3 <%0 28 334
z . Fee000 HENT - 1
£ 3es 154374999 3§30 %00 168 o
£13 3t frigpiets 515450 HS- 3344 a0
™ . 58491, 2259 392,38 31ceeéd 131202.5803 o9
c1st i o83 811111 plassdy MR <l

181




11/30/782

SPSE BATCH SYSTEm
CRITERICA vaRIAELE mhau

PR R L DR
o -t

e~ gnn_ere
Y O

vARJANCE

LW LEv

QINRO I $QD
[ I T
O

HEAN
b
8450

QOOBrOGER
VOO PROR DR
QAR ERPGT

Sun

R A e s
Py —

VALUE LABEL

sacsvacarce
L T N At
et

cace

™
BT o e PP o]
“ PWADNVWHAVIAVIVY

hitediindadic s mate
.- AL HITICW 1D
v

082

TCTaL CASES »

182




SPSS BATCH SVSTEM
FILE MASTEFL (CREATICN CATE « 11/730/82}

als3Qse:z

et - eecasec-mee=- CESCRIPTION CF SUBPIPULATIGCNS o= cmmeaneeceecs=
CI]TE‘&CN VAR JABLE Nht’ MANKELR S LOST IC TRAVE,
BACKEN CCwh BY T GLARTER ~ AND rﬁ 8 YEAR
v 1oy C2asT auard o013¥RIcT
vAATASLE conE VALUE LABEL Sum NEAN T cEv VARSANCE A
FCP ENTIAE ACPULATION 53, 5488 308232 203143537 oezi

(3¢ 143

2
A
.
e
1 D EUCOWMAOWD
St TR RAAN

COO0OO0OD00
R Attt M ]

ssacnesnes
ik w4 Rt O

©
3
-
I3
e

ONOHOOLOMOO OO IR0

9

WLt e b &

W eps lop Onlo-goire

o
sose
-

vt
OCNEOOOO ~W
»

»-

TR

-
b8 U O i 0O

s
©
H
W
OO~
P it Gty S

EUEBIETEENERY RS

.

-

183



-~

o - e = - ———- X -—
PSS BATCH SYSTEM 11730742
CAITERION VARIABLE waLTY
VARIABLE CODE VALUE LABEL Sumn NEAN £T0 [Ev VARLANCE A
2L i8le «C996S 390 0017 L33i.2945 l 54
¢ ie + 3500 +54 0878 i I -
£isT 3. <2000 3242400 { i
£ . + 2959 §§5. 1333 ‘ 35
& ‘e CEQ8 1isel330 ¢ 8!
x 8. 9 ..‘-.720 i 1
< lee 55 Se325C ¢ ol
Q e G 3408620 3 5
£ 15- 0 oo ‘»98 : ;:
- . <o 59 .
c gx. g Ae ?m { 18
418! 35 9 730399 : a)
. . ast
¢ 306, ? g. iao { kY]
TR HI D 498 199 dilalely ¢ k)
cist i 803 930 ~5.8200 i 3
G337 ps U 539 - ' i
1 i. 3 3G ¢ ‘i -
s Se o €30 ) 4l
tial le 59 Je 5530 t 3
i . t . H
zi [ 3 430 ¢ 16
b4 1ie 3 1c%: 535 ‘ 2
[ Fo- pre] }2 0058 ¢ 12
& gb. 3 £3e 3000 3 S
2157 ' 0 5. oug s It
T 3. 5 520 t& ¢ 139
Ei 31 s 3907300 § ¥
EY 33 9 - ai
g1 350 £3¢ 18310 . 1
el 3. 000 i2. 8333 ] at
AL 2e3. c9s 296 ¢ E13]
H ie 200 273 t 1)
ti i 809 509 ( 2
44 i: £31] 172 ( Eyy}
23 M <5000 399 i R
Gl 8o 503 [34 { )
:1 Je 000 a0 4 &2
tl ile 300 909 t 41
M ik $900 233 ‘ 3)
= i3. G 350 ¢ T
2157 ive 000 aié s { Py
S i7e idaLeace [ GoV 1§ 1
38i. 2165, 2498 3209 i902.08%0 78
cIst ae il 2000 [11] xos.ﬁio ‘ 9

184




PST BATCN SYSTEW /2082
CRAITERICA vAFIABLE mnLT
vARIABLE ook VALLE LABEL Sum HEAN 510 OEv vARLANCE
2 3. e ;a.vagg ces idv3.0e36
[
18 I 2318383 €30 34 #1111
e . go 939 187
: i i = i
E - 2
H Ge 00 i3 ¢il
2 i 3¢ £33 11
‘ . H 4
£ 3: se5s 3830 30 872
« o 04,3000 00
(443 3 z g
™ gt i } 38
% - 8 ]
% . 123219 2 ga_e
H . 213ecd9 4 yiad
H a 1832430 R T75e
218 is i25.700 et lap
g . 550100 339 ol
£ e Le30 500
' 354600 0300 wed
¢ Te 230100 500 [T o
TR 481, Iehd, 4999 53.451e 136.1829 1199 00
g . 289.€500 $-41% cS.eval w33 9e
= - & ._?Sgg g?. lﬂis ssl 1 53
=z .
a1 . PESEN LAT ity 1aes3¥i106
¢ ; : : °.5_qu g:.sagg
¢ 22 2ns §308 P 144 3 53
311 i3 3 50 So. 750 H I
3114 17 00 §50303%
jo. 1 50 . £750 3etiis
£t it i a5
. - &
cist 3o 156 fa. 8950 18705313
e T 2. £i10.¢99 B4 e 0435 178550908
g e 334450 1505230 $ou0k¢
& ; ;. 5,; 49 ~ve 3395 Tt
) . r 50 125, 3250 250ceda Wl
] L8 527,120 EZLT700 i91.3245
s $52¢h0 805020 3.3

185

.
~oo

-
T S b B

-

M@
UPLUTTEL LRSS S Jovames

o

[Ty

————— e, ————
»

>



11730783

5PSS BATLH SYSTEW

CRITERICN vARIABLE AMTOTY

vanL!

vallantE

Sus MEAN

VALUE LABEL

CoptE

R

a4 s34
P

MmO wnn W
MM W-am-ao 0

Wann e
w  we

> o

-

o @~ 0
LT A4 Pl -
X A§ r wown ¥

e T in i~ 1]

P I P e
P ]

ii
.t

12590 8.5071
Lpindlavenl
338,235«

‘4
<

menow
D A
- o=
€3 01N 43

S OME IO BB O,
B

Or- 3 Liwaowo @~ 2993
SRABRININIEZ I 10 0vinndd <aune0aaaded ¢4
RARONGAMMIAAG G0 3 FNN- OMMKI® By AT 18 1Ty
RYERTEEREEY sermacsgiare SASlitAMlYsel
@R - — RS e
SRASRgeng 3a453A 2438 SARARININGISSS
e Tt N NEEIeN B4 N MOiuNgea-g Rt
-
BORCCAAROIFY FCRIIGITIDAT *PPOOD
NNTANITTAAEG FRENDOATINRD T ENG
Bl Gwae b Adaes
5 .
% 3 !LZH.LO
g O 3R B 2341 T ! ~
NS NG oI .15 w3035
32T 0 N e ey e o jrgre=ivivy

b
S eeeceesasens seesauserses eosssesescves Siedes
- £ QAN .y ars - O4Mg Ll el lod

- - e L T “ -

- -
o - S ototr]
§- L et

one e

;E-MEF*&-.\AED a_bccc- AMITRILD lE-E-kERvnthvs LI

s r 3

w v -]

191




SPSS BATCH SYSTEM 11730702
CRITERTCH vaATABLE Mn(Y

YMIABLE COCE VALUE LABEL SUK 830 CEv VaRlANCE N
g8y lga 209.4308 5¢07 189842547 ( i
Elg? id. ;23.1509 583 a5 ( )
cisy 1=e 2452199 2tt.e54i2 \ aal
<IST 306 iloes L2500 el { al
TITAL CASE: = 02

186




SPSS BATCH SYSTEM
FILE MASTEAL (CREATICN DATE = 11/20/E83)

11736702

- e e oweo. .- - - - w - - 4 E s LR 1. F s B PO P Vv oLoa 1 2 C A s - - e @ A e e e ewem ® meeew . -
cnns:n:u vARIABLE HELT PANMQURS LOST T
OKEN SCan §7 1R FiSGa YEML o
8 Gist CCalTolaRd B3
VAR IABLE ok VALLE LABEL sun nEAN $16 cav VARIANCE ~
FOM ENTIRE FCPLLATION 33284, 1577 50, 5888 PN YIN 703143537 ( esls
w oo 8. 1127, 245 40,7} S ' L)
44 - 3240 L850 X ¥a 1e \ Twe
[ . 1Ces, 100 ovd <2 t oy
x} g. %80, 200 L;‘l 32 t 'Y
3 : 3390385 550 4 . i8
13 I Presgret 775 £54 i b
31 s %62 200 59 et I :
4 1. 4g80150 311 A ( )
9 b5 1iZc5g0 % 738 ‘ 201
H : 1830259 735 121330 h b
3] i 15:8 i1 8% { 3
s Y] A t A
2 532 #8338 4] HM 311 i i
€1 3. 13550830 it S LT i 1
i i3 1330843 % RS TH A 51
bzt 3 1850630 pt3 prog 231 t ]
» 2 13609, €489 525 .128 ( Zoal
3134 it 3iniice 183 154 i “25
13 i Fivets 330 55 ¢ 4
EI3T i 2c5€259% 533 is81 { o
1 3 321258 s ey { 35
- ] 1 &
& g 39:2‘. 38 i 352 g sg:
- - (-2}
x i 18527829 5 $igd { 8
Hi 130 670 E5C o4 0e32 ‘ ]
£ ias 38azs 048 v. 343 287 ( 28}
b o J8iteto A 1 2e30 i 3
H i, Sio1yy F o 514 F3it] { 391
* $° i%l-SO; 3 25 S5¢e) { R
it F 33, 238,19 . €J 3édv 303, 'Y 7]
13534 3 2042 $300 si15i%e o226 afts1s0 o 4
- - - - LX'+] .
Zist 3 Tdar 3500 1814355 P41} Sieeels | 43
" N 10¢07.5593 1¢2.4459 15783.98 ‘ %)
cist i o 060 4 piH R F5043 HIH ‘2o

187




SPSS BATCH SYSTEM
CRITERICA VARISELE wHeT
VAR IABLE COOE VALLE LABEL L3 £ CEv VARIANGE

v

ol
.
w

SELY8URao kS
A

o

Py
DCDOOOLO0DE €

Ot ADECVOO®O &
vesoevtopto g

e e
CONOBCC T

FoLanunguLneg
Ak E O OUE A

0262 i
cocpnnw
AP G
Wi mot

vl

188

r e
RN P e TR

sar



e
e ————

3PS5 BATCH SYSTER
FILE MASTEF] {CREATICN JATE o 11/30/782)

CRITERICK WARIAELE  #wiCT 1
BRCKEN CCoM BY QTR
8y 3ist
VARIABLE

FOR ENTIRE PCPULAT,CA

LTe
3187
< .57
187
wl
£l
u;l
3
ol

.

:
!
El
it
£
i
i

(513
c18T
a3t
e
xt 1

T
7
T
be
1
T

suA
i28752.2918

o

-
Wik gom

R R
190
IRE]

OOGOOGATLE

P
NoRw bR R
L0000V OTOVLLEN CULOGHOLOTY

EOOUAsE LOUCCh BUODO
DO CO® +OOOO0LA

7
1491
1500
$C9C
3995
[q¥e3s)
{396
93949
150¢C
<00
a9¢
=43
V237
£869

189

1l/s3Cs82

S L8 PO PULATI

O T
CCLOLODO!

g

CARIANCE
s4t26na5l g0

Lawmwiacaia
PR LSS

e
f.09slal

*iT3B,uded

< vevi
evd a7 20

ou
DISTOPET LN

2idill3ge:
eIl

LsevlC. 5830
LSiSaeayed

15ie530i0%0

-

.
N

bt 00

o

s0!




AD-A138 698  INSPECTI N FOREION COUNTRIES AN 3/3

”I.ICA 1 SS ANALYSISIU) MAVAL
GRADUATE 0 € ASMLEY ET AL,
UNCLASSIFIED DEC 03 F/a 8/1 NL




O g e W—ﬁmwm‘r'

H el oo Bi s e o ‘;

(] [ EX
ford
L

L

q R ET

FEEFRE

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS - 1963 - A

|

4 RIS
: 2 L i
1 ) . [ LR N S
.




R i r———— o

o9 en D ard & Q ~a il
1 EER Iz poismintan X
w . wh 14342340 884332280 SE&S 22 82335243 4
Bt 3SR MInT AR
[EAr RS ThRee el e
NS RUNIERISIENL B L
B 3333333430028 3033300000030 20303000083 18
TRRSRT R ARSI R B
2
3
3 wml = Lo
* 4 i.mg e R el
FES Y MESSIER Sty i
NOYVROVVOVODEP P OOIDMIBI DeND © [ -
} HEEE e e
NENALFOOHR S0 S BRBANAIEIFIRNGIN VOSSR S Sty o8
SRSy By et 5
4
3
-
-
3
g
“ 7-‘... * I.ll‘- .l".l.'“l....'.. {gkh
8 = rmsans X miAnmnan 2 i @
8
i
3
£3
-3 .
gs.
157 mommhme pmosoons mmmowe
" " e IERIIIIOULIOOD IO OISO LS CUIMUIICENIDO m
£z ¢ g = £
“w J > “

. :u b E&.i

T Cm———




—

e —

e ————— -

PSS SATCH SySTEM
CRITERIGN vARIAGLE MMTOT
VaRtasLE ot VALUE LaalL

T B

TCTAL CaSEs » (1]

192

1iraeses

i

$0 Cev vARIANCE

Bkt sl
. m it &igh;

gl R e
‘.'sr,.."fn_’g m s

a0
»
13 ]
']




SPSS BATCH SYSTEM

FILE SASTER] (CAEATICN DATE = u/wn»

.................

Cll'l’lﬂh [ 4

SLOPOPULATILNS

.............................................................

vallagie

FOR INTIRR PCPLLATION

"
}
1
L
" c1s7T

&

R aEs |

-

ol - Lol o . -
B chpsiaTale SeEtEREn

EEEEEET

5

$10 Cev
3¢Sa3332

W
oD B bk
-
SESE

ey
€ gnetin Ao B

e

ST rtras i orer

-

jetna g S anhs
RO OLTEL £
4
-4

ST LETIE

e Bt B Wl

[P ey
TEPETee
2 ]

-
L wn
F2 K 4
e
2

VARIANCE N
124204.50 8¢ 002}

ii‘;;& { 20.

;issg sg
ik
Juibed o

ittt o

rePet r‘

RN

B0

apban 8
teeotd 408




SPSL BATCH SrSTEN
CRITERICH vaB1ARME WMTOT
AR TABLE cqot vALUE Coell

T :
I i

TCIAL CASES » [

194

TBEESEE

et s
e eumanti s

~

£ odv

JiE *m

r

.’0 b h-

“'“.

— o m—m——

ntr Perot




PSS BATCH SySTEN

- e —————————— e hd )
e o g e = e

11730703

e dilit ) e e e MAO] avayyaong ron yoe | (schoss) mrgr rgta sewnds eae quatss i
2028.00 » o0
1014.69 .

161300
1412.80 l.
2 .
1221.00 . .‘ 2
.! N

101000 . .z;‘.:;‘i' .

80800 1. ?i: .

408,00 :-'3: Fiad .
407.60 xl qgi.: :. !

ik, .
200.60 ':i!iﬁ .: L . -
e LBl
13.00 218,00 434,88 2090 23630 160280 124800 1454,00 180040C 180600 1072030

195

2013.00

182460

i3y

61200

123300

1010.00

809,00

008.00

“07.00

208000




SPSS SATCH YSTRA wrawvel
SILE PASTESL (CARATILN DOVE o 137207 444

................. (X 3 cR1P ‘g.pgpqg.|;q~5 ew v Ameree e s s
[4 33 UT139 Y an An

... R 0 R T L SR
voRlanik 008 vALUL LARRL sun REAN $10 L&Y YARLANCE L]

SOR DNTINE PCPVLATION 3500301080 139, A4S 92,7380 L2253 FRe L 1

] E x” ;E;u
% g‘ i

it

r
E i

. .
Ae8T80. 4709

@
b

TOTAL CASES = 1229

196

gt §

2

e
pcomt

e &




SPSS BATCH SYSTER

FILE  RASTESL (CARATICN OSTE « 11/%0/08)

TATTERloN vaRtams amTh  avegnrajulag " TIOM €
DURINCHLN W NSNS ssmseiey
AR LABLE WOE  VALUE LaSEL

SOR ENTIRE PCAULATION

" 'i'

i i

TOTAL CASES = 122¢

Sun
900820.123)

Hin:ai

197

13730702

NEMN
739 4875

#h: {0

£% Ogv VARLANCE N
275.7388 24427602070 1220

eI HEERE 8

A e




SPSS BATCH SYSTEN

FILE  RASTERL  (CAEBATICA OOTE ¢ Li/3/ 83}

CATtEAlCH veRiAsLE apED |
SRS WY
vaRLABLE con
POR ENTIRE PCPULATION

i #

TCTAL CASES = 1229

198

iM/3we

- - DE S 3 T 10N CF SVaPOPULATICNS oo o0 oo asane.
Cnpl il T TN T
) 3 VALUE LABBL SUR Mean Sl 0%V vaRlaNCE (]

243787, 0000 193.,3577 101.04006 AWN58.9290.220)

. 84113.£00: ! ) lChCQ” 3 109 407

: GRS MR RN YEIRRS B

e s ®OL

-

w-




e ——— e e et — e

SPSS BATCH SYSTEM 117307023
[ 2R} NASYEPL (CREATICK DATE » lll.‘l ‘Il
----------------- CF SALBPOPULATICLNS esomcccarmcnnoe=
SUTRIGRCSHANY BN i 5~:‘§‘£’é*.*'ﬁ*f‘.°ﬁ'f ...............................
vARIABLE . <ot vALUE LADEL NEAN S Okv VARIANCE N
FOR BNTIRE PCPULATION ZQJ”'I m 198.3377 1070444 13458.9290 12291
: 1% b; 03 L"a‘? iol
| : piic N
1 f R B
| | i i il A
3 Lo B it 38 235
* f il : im it i
] £ goit B . !
¥ aiegse uRER il mvbn

TCTAL Casks o 1229

199




SPSS BATCH SYSTEN
FILE  WASTERL (CREATICN DITE = lllxll!l

cnnamn vnncss -gici - T fﬁt"‘ A gcl

‘t vun.
vARIABLE coce YALUE LASEL
FOR ENTIRE PCPULATION
A] t?.

R Bg.
h 83,

TCTAL CASES o 1229

_ -
3730082
i g‘"cr SLUBPOPULATIONS .. e e e s e -
ECTIon
sun NEAN SI0 Cév vARIANCE N
214258,C000 176, 32352 Llanidle 1CA28.T045 02298
8o CO00 181.030% $£.7367 LY -§$l~ «l?
by 4C.
Fi1ie 3 R T B 4 Ry

200




e e et = e e —— . - \

SPSS BATCH S¥STEM
PILE  MASTRAL ICREATIEN DATE « 11/30/78))

11730703

------ e Tancs T T T bl RSN A I A OR OF SLEPOPULATICNS mecccemcoan on

SURMBIY W WGBS T ... .

vaRLABLE 4-1.11 VALLE LastL Sun NEAN 1% OFv VARlA "

$08 GNTIRE PCPULATION 214250, C000 176033852 1Caei21e 1002805 220

1. n‘gi. 1389892 138130 272.1 -

5 3: z§§;§§ 3 ‘% Rl B af

3 M iR h T3 ‘fstsi ‘aimbe gn

E £ iyl Efg i R
}ie 3% 1331 iu. 1 saidiee 9l

i ;: i5ee gzs: 3 b Bedes. '

, % ke g et ufeh, o

M aletatl - 3ter i858 §2.855% 1;1

g. 1iedae §‘ § i :3 yeidg iy

3o Jis igég ,g! -g L? 433 i j.}:’ 25 zzgg

’ i ke Y S uli

TOTAL CASES » 1228

201 -




DATA VALIDATION COMPUTER PROGRAM

APPENDIX D

APPENDIX D:

VALPRCG WATFIV

FILE:

[
Q
4
"

4
< o -
b= s e v
<y ¢ ow
DLE@ b
L | Vi
W, e UE
I uz Ehr-
g 2
g Quw
wgqaa [
aQx Y .
-Q OwJ
29 =2 ==
QZL< 3 =0
—ty e oow
fmad D= b
<.I0Q.Jd - e
[»Tad' VT LU
@O [l
k o« Q
Z o g
>Qua [
—~Zo -w) -
Z-0Ow <
-yl E Sl
Wi~ 2 v
=t Q ~iy
2528 for
Qg V) »
ety * AL
U_EE“ tNMT
4,
- » [
—f b - - -~
RN RY qIODZW It-5
- » X & QAT Vipa Lt~
» X » < -’ aZ iy
#EZ A4 B LNKO oUW
"0 o " <2 It A od
*W I i [ .
O” o » vy X “v!&
oot - e
L& » # et -2
e £ ® » ~0 (S &
® Om% #I vian We =
L dan®did 4 & -t Ot -,
* w0 % IVga)d > Ri=
LA Gl w200 w I
* 0o “ wey 'S o sT11s
B e o V) ZTw [ ot A
* Wwa _J-» Qe 0OV} < .-
#J <aop Q) & ™ et =l
*TA>WE KOO [ =T
e W ~2OWOLm QD -
faviq » wWXLXD bl Lt
® W » et IO war
‘TH‘Q—" as HR 1L
* 0N I w-dd
» » ”EM!C aq
» L3 fIUrSx # Zudus
LA 2 R X 24 # Urwgq L Aal {4
V0OUVIUWOLLLLVVOVY

v

MrAW ¢

R ANKy AMTB ,DUMA 80 BG+8LCSy

OLLOWING OATA LINES ARE IN ERROR:*¢
N
T

wiThIiN

(ol

[ - - N
~eus ~ANMOUOO0 A00OND
aC QOO OO Q
wd [=2=] ONONO 23333
By UQ000UNAAYOODD
W VI 408 08 tetossgeeog
O T

W Xétottsdep byt

O € bbb b e b pe

et <f U L= b= o fm s e e P e e
WESHIALILAZALALILLL
0 DEIXTFTAIEXXIATTAX
-t

VIidUIA A RA R RN RERERNNNS
U

DU OVICEDOOUAL QL™ IX a2
- BL= e e b Bm oy B P P o e e

WwIXIXXu .
taluted-fmrar it =t at et Utetararatey

N VL YUY

6C TC 100

0000000000000 0
e o e e e T e e T T L T ]

AU NN M RIS
P e ot = 1 o e e e e e

88833332333553

P e e e e
D0OLVVODOCOVDO0
P e e e e e
IXITIITTIILIT
TTEITSETITIRET

O.O...D....OIOO
DOIFFPIIFIOOP
?EE’“EEE&E
eV e 0O S e tey
I3
MNKLOVOWNL O ILIXRO
A = = P oo s Jro = = pomie O
z
b A ot el Lot ol ol ot g @ ]

wu FFFFFFFFFFFF“

THE ECLLOWI IFS VERIFY TrAT THE CUMMY VAR ARE A GNEL
PIGPEE VALUgga VARIABLES 51

IF ( (DUMACNE. 0) o ANDo (BUMAGAE.L N

0

(25 (8.5 15 5 ]

202

[N

e

.;M,r“




VALPRCG WATFlV

FILE:

]
g
‘i
FY TPAT THE VARIABLE *RANK® IS WITHIN THE

0
(
A
~
g

ol
Ce
I
of
ER
UE

.

(=] -

-] X

w (=] ~

X o E4

- Q

b 4
< w - e
e - wvi
& 3 us
wd
- w -
= L
1 4 <>

v Q "
~ €<l
= <0

- < >
[ x wh
v [ UK
bnd Xz
o wv L]
- Qv of

Qo 9 o O w w
00 O w Q - o
OO0~ ~ 4 Qs b
Oee [ ] o o wv >0,
- O v 9 ~Q e 4 O
Qe o Lol =
m?u o o wa.

Q O < =0 m b=
QU @ > W [T 3
Qv =] - e
O - - —u-.u = =~ v
~—— ~ O P
iy - - - (&

-4 N — P (%)
Do o - W e W (=]
vey U = LY we
P W & D e e

wue o = we -
O ¢ ox£ON O =0 [- 4
QOEUNZOZ W QP=NO— =l
~NOLo A . Yt ax
AR, L ) - D -t
O L0~ QO~-0 xQ

[ = & pdd om . mw [ =1y -T& w
ook & >J = X >X
[P L Yvis < (1. WL [s]

S
A

N
THE FOLLCWING IF VERIFIES THAT *8C0C0O*

IF (8CC0.GT.80BD) GC TC 10C

=g 00 Do em ~ W GO o= -~ wid
- e O= x“ - PO IW O e [
000 +O 6..0'79162 = 0 —4 X
[T X1 X1 ND s o g e oM e e @
wodwd m& NV33373 2w g e 25
ZUWU) Y UL OW =9 = WUID —
Se -0 BL Wa oo e XL I s elne x
OOCEOD U ¢ o o O & si=)= o) e
EE i M XXELLELL I FeNN-N -~
I ded LLAANRL]Y VIV i) st
LEeDX W dacoagda UK muoea W
e wrwe Wit} LY el Wi OO we
o

Ew wo wo
Sl o WAL LL T Glulud xZ

Q. -0 -

[N1S 18 (%) QLUVY VLY VOVLW

Qov Qoo oouv

NNNO 0O DBOTAINNN OO0 O0VAVUNWNIO QOO
Cdndwaiinaan WOAIRANA i ininn

[=15]) [=]=]=) Qwo

R QUOUUQUOON U OO QUOQUU R LUOU00
o TTTTTTTTTO = et et [t

09 ]

GGGUOGCGGCOOGGWGOCOOQOCG@WWGOUGOO

feetefertr trirtc) frizrdreor oy iy BOBAOV
R TS —— —
-

el 4 -~ NN - - -
P Py >y
) O Wrdrd: ) W0 TN N OO

[} oo 3
SISNNNTITLELSSATIRTIT LA LSS
[TYITYIYT e To Jo Jo Jo (& 18 To (W TTITY TT1e fo W7o 14 [a fa o fo (T 07110 fule S il
8 o SMUWWIWINNLIAW ¢ ¢ SIIMURNIIINUWANL ¢ & st
OO, ® 80 ¢ 200 oL ¢0 Q¢S oXAL ¢ 6 ¢ 00
P e L, X, €0 O, O G AL, O LG 7= ==K 4K, 4K OF, U6 G OKAR, G 9o ==\, O 0L WL DL AR
L o e e o oY 4 ¥ ¥ e e e e v 4 d Lt o el
[RNIST e la to [v [= [y 1o o [B IRRRSe 10 10 Ta 13 Lo e 8 Jo Dod tnndd Lo [e o o 3 )
e LR LR 4

WD 2009 0 a0 s oiiI) s 0006080 otMNIGGSSQgOS
L ZZOUOLVVOVOALLZZOWVIOVALONZELZOLOAO
<t qQ ZIZZZTACQATZTZTZ z ZARSCZTZZIEZ
L .MMMMAMA <o8 oAMAMMAMM‘ olo o g AAM
m w8 800 0 0P O 000000 0manttsot e
QOO~ el NN

O A i ol el ol =8 ol b,

—tr NN NN NN N D

O N O~ 0 0 Ot

b O OV YV O 0D O ot A N0} $ 1) D= D A vttt NV -$ VO

000000000009 0s00 000800090600 etd

QQEQQQQQQQQQQQQQQQQ%QNSS

WAL USUL G AL W LM W WMARII1LY

¢ 8 000000 QORS00 PIPBQROSROEROQROEOINCEQRAOTRTTTY

AL LI LA L L LT AL AL LLLEILLIALTZLIIIE LA

TTTT.TTTTolTTTTTTTTTQITTTT.vI-ITT-ItT.leo

Ll ZREZCZLLZZI L L KL EL P LD EREZEZ I D LEEZZO

NN NNNNNINNINIANNAI LN LRI OWIN NI D WAILNS ™

"”"’HPPHU.”“”M"FHN"”H”I’HNN"N“”I’”H”G
-

D

FFFFFFFFFFFFFFFFFFFFFF‘.FFFFFFFFFFO’
L

nERRER E FRIASERYSERCRanGE DRMVARLES, TR

F$S
AC

ARG STRYCNING |

203

bt R VIR P = SRR S




% SCHOGL

MAVAL PCSTGRACU/

A

WATF IV

FILE: VALPRCG

¢AMTByDUMA,BDBD,BCCD s MHA W

P e

ccccc-ugrucom
GGGGGGGGGGGM

-y o iy s s oy o T
TVt TN SO0 &
d‘ﬂoiu.odoo'o-l
CIFIFIIIOITY
CALSIANAARL WL &
TEEXEFENERER! 3

149 2X91 292X eFB8e 201X e11le1Xel1341X,13,

204

92X91 292X 9FBe 291X gils 1XyE39dXe13+2Xe

4
2
i

P

[PRTRTNTRTINTHIRTRTRTS. 5 - 1o [ g WIT]tu} 3 4
e e e L D LT e s & - WU TP, THTRTRTN YU
[ -t 4

[
"y

100

L




LIST COF REFERENCEE

Anthcny, Robert . and Herzlirger, Regira L.,
Manazement Ccntrel in licnprefit Crgarizaticra,
Hemewccad, Illincis 1cnard . Irwin, Inc., 137-C.

»l

rda, rokolas A., "The Limits of Costu=Faenef:it
3is o

in KRegu.atery Decisicrs," Techrncicgzy
, May, 1280, pp. TH=72.

shf
1al
Y

2!13>3’
(0’3
rb'~<(\
L.(u

P

Commandant (G=-MP), United Stetes Ccast Gusz
?
"Annual Repert tc (cngrass: [elegaticns o
Americarn Eureau c¢f Shipping," June, 1622,

r GCeneral, Gerneral Azccunt:
ve 135 the Coast Guard in (

Y
I B Y

[1°0 Lo S I =
)

D

[ |

Ofe-
,-
ct
«J

-3 »

(S8 Xii]

] 19

end i
[ L

4
ni'
N
fi
Law
[N
~t
<
T
=4 (D
b]
o lc
0
syt e
-3
Lo L33 o o'
)

-
-

U
-
13 K9]
-
b4
<
ty
o
-
-

oy el
C) ey

Q

Certi, G., "Risk, Unzertainty anc
Scme MNetes on Pra tiz2al Ditrfizult:
Appraisals," in Wolfe, J.I. (ed.)
and Cost Effectiveness, Lonacn

Gecrge Allen & Unwin, Ltd., 1973.

VIR
ct

c
o |
Sloo
crjO U3 O

Department ¢f Cefense, Defense Eccnemiz Ana
Ccuncil, Eceontmic Aralysis Handbeck, Zrd ed:

Pepartment ¢f Transpertaticn, Office of the

Secretary of Transpcrtation, United States Ccast

Guard and Office of Management ard DBudget, l
Ccast Guard Reles and Missicns, Washington, D.C.:

Gevernment Printing Cffice, 1082.

Cepartment of Transpertaticon, United States Coast
Guard, Commandant Nctice 7100, "Standard Perscnnel
Costs," 1981-1083,

Cepartment of Transportaticn, United States Ccast

Guard, "Closure of Overseas Marine Inspection

Offices," Federal Register, Vecl. 47, lNo. 55,

March 22, T982. \

205




Cepartment ¢f Transpcrtaticn, United States
Ccazt Guard, Commer21al Voscel Safetly Cpersting

Pregram Plan FY 235-93, January, 1302,

A
=J
(&)

(-t

tert, "lirgaonizaticnal Effezv:
<f Ferspect:ive,”" in Spray, S.
rioral Effectiveness: Thecry-Re
icr, A2nt, Chi¢: rent Stata Univ
e

3 )

O o
3 e
N

—af ity OV
-

104 F= O
W @ e
. :

(oo 23 1
N 3 .

:;:‘
b

W]

o
-
1]
(&)

X}

Cramlisk, Ddwara ,, B2
Gcverrnment Prcgrams, In
Jersey: Frextilzle-lall, In

woed Cliffs, llew
ey 13F1.

iarry P., "The J¢
n, Thcmas A. (=2a.
st New lApgrcaches 1in

Ky 2w (o0

Xzhler, Heirz, Interwediats MiarcedIncmisd: Thecry
ard Applicaticns, Gi2nviow, Jcilirgls:
T3otT, F-orssmen and Cempany, 1292,
Maritime Trarsgertaticn Feseoren feoard, Commisc:icn
c¢n Sccoicteczhn:ical Systems, Critical Icsuss in
Varitime Transpcorticr, sasningter, T.C.0

a8

‘‘aticzral Aacacemy Press, .
¥eCullzugh, James L., "Estimating Cystems Ceosns ™

in Geldman, Thomas A. (ed.) Ccst Effectivenecs
Analys1s: New Apprcaches .n lLelis:icn=-Naking,

Yew Ycrk, iew Ycrk; Freceri:ck a. Praeger, Irnc., 19%57.

<
b

Niskanen, Wwilliam A. "Xeasures cf Effeitivenes
in Geldman, Thcmas A. (ed.) Ccst Effectiveness

Analysis: New Approaches in Decxsx:n-Va§1n§,
ew Yor @ York: Frederick A.*Fraeger, nc., 1967.

Quade, ., "Intrcducticn and Overv:iew," 1n
Geldma. A. (ed.) Ccst Effectiveness

Analysi. 7 roaches in Eecision-ﬁaﬁini.
New ‘ork, ..w [OTK: Frederic . Praeger, Inc., 1967.

, Analysis for Public Decisicns, New Ycrk,
New York: Amerlcan Elsevier Publishing Co., Inc., 1975.

. ”"
-

206




faszscne, Peter G. and Schaffer, william A., Ccst-
3enefit Analysi=s: A Handbook, lNew Ycrx, New Ycri:

Academis Presc, Inc., 197¢.

Smitn, w.J., "Letter of Prcmulgetion,” in Uniteu

Ccast Guard, A Study of Cost Eerefits Effectivene

SES
i
53

cf the Merchant wsarine Safety Progranm

&

Washirgton, F.C.: Gcverrment Printing uff.be,

Scrensen, James E. ard Grove, Hugn D., "Ccst<Cu

and Ccst-Effectiveness Analysis: Emerging lcnpr

I e

Perfecrmance Evaluzticn Techniques," The Aczscunt

1

teirer, Gecrge A. , Tcp w“anugement PluarxAb
Lenden, United Kingdom: Maam:illan Cec., 156G,

United Srates Ccast Guard, A4 Crudy of Ccot
Fenefits Effectiveress c¢f the llercnant larine
Tafety Prcaram, WaShinglol, L.o.:

Gcvernment Printing Office, 1Q€R.

U.S. Ceongress. Subcommittee on Coast Suary and
!lavigaticn c¢f the Committee cn Merchant Marine
and Fisneriec., FEepcocrt No. ©€7-335, Cemi-
Paratus: The United States Ccast Guard, 13£1,
g7th Corgress, st sessicrn, 1CF1. aeshingten,l.

Covernment Printing Office, 1951.

W1lliams, Alan, "Cost- bedefit Analysis: Bastard
Science? And/Cr Insidicus Peoiscon 1n the Beody
Poclitick?" 1n Wclfe, J.N. (ed ») Cost Eeneflt
and Cost :ffegtlvenesa, Lenden, United Kingdem:
Cecrge AiTen % Unwin, Ltd., 1973.

207

(9]
.

4
e

Review, Vecl. LII, Nec. 3 (1977, py. 352-C75

- W

1663,

[

£ wd

:
¢

—— e



S

Tt IR

1.

10.

INITIAL DISTRIBUTICN LIST

Defense Technical Infermaticn Center
Camercn Staticn
Alexandria, Virginia 22214

Lefense Legicrics Ctudies Informaticn
Exyhange

U.8. army Lcgistias Management Center

crt Lee, Virginia 23801

Library, Ccde 0142

NYaval Pcs:gradua ve Zchesl

Mcnterey, California $3043
Cepartment Chairman, Ctie 54
Cepartiment of Aimznx;:rat:ve Screnze
Maval Po stgraduate Schnocl

Menterey, Califcrnis G647

Prcfessor willis R. Greer, Ccde SUGK
Cepartment cf Adirinistirative Sciences
daval Pocstgraduate Scheeol

¥cnterey, Califcrnia G2943

Cemmandant (PTE)

U.5. Ccast Guerd

2100 2nd St. S.W.
Wash:ingtern, D.C. 205672

Prcfesscr Earl Brubaker, Ccde 6UQT
Department of Administrative Sciences
Naval Pocstgraduate Szshoecl

Mcnterey, California 93943

Lieutenant Allen L. Tncmpsen, Jr,
Reute 5, Box 134B
Darlingtcon, S.C. 29532

Lieutenant Mark E. Ashley
13711 Maddex Ct.
Wecodbridge, Va. 22193

RADM Clyde T. Lusk (G-M)

Office of Merchant Marine Safety
U.S. Coast Guard

2100 2nd. S.W.

Washingtcen D.C. 20593

208

0Ny

2]

2




1.

Commandant (G-MP)

U.S, Ccast Guard

2100 2nd. St. S.w.
washingtern, D.C. 20563







